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Preface

The study reported herein was conducted by the Environmental Laboratory
(EL) of the U.S. Army Engineer Waterways Experiment Station (WES). The
research was sponsored by the Department of the Army Installation Restoration
Research Program (IRRP). Dr. Clem Meyer was the IRRP Coordinator at the
Directorate of Research and Development, Headquarters, U.S. Army Corps of
Engineers (HQUSACE). Dr. Bob York of the U.S. Army Environmental Cen-
ter (USAEC) and Mr. Jim Baliff of the Environmental Restoration Division,
Directorate of Military Programs, HQUSACE, served as the IRRP Overview
Committee. Technical Monitors were Ms. Sandra Cotter of the U.S. Amy
Engineer Division, Missouri River, and Mr. Wayne Sisk of USAEC. The
WES Program Manager was Dr. John Cullinane.

This report was prepared by Dr. Thomas D. Wright of the Fate and Effects
Branch (FEB), EL. The work was conducted under the direct supervision of
Dr. Bobby L. Folsom, Jr., Chief, FEB, and under the general supervision of
Mr. Donaid L. Robey, Chief, Environmental Processes and Effects Division,
and Dr. John Harrison, Director, EL.

At the time of publication of this report, Director of WES was
Dr. Robert W. Whalin. Commander was COL Bruce K. Howard, EN.

This report should be cited as follows:

Wright, Thomas D. (1993). "Environmental assessment of selected cone
penetrometer grouts and a tracer,” Miscellaneous Paper IRRP-93-1,
U.S. Amy Engineer Waterways Experiment Station, Vicksburg, MS.




Summary

Concern has been expressed that grouts used to seal cone penetrometer
holes and soluble tracers used in conjunction with penetrometer investigations
might introduce contaminants into groundwater and thereby pose a poiential
environmental hazard. A risk assessment approach was used to evaluate this
potential. For the effects phase of the assessment, data were obtained for
representative inorganic (clays, cement, and chemical) and organic (urethane)
grouts and a fluorescent tracer. Based on information found in material safety
data sheets, environmental hazards from the grouts and the tracer were not
found to be significant with the possible exception of oral ingestion of undi-
luted or unreacted components. The exposure phase of the assessment was
not conducted because no significant effects were identified. The selected
grouts and the tracer are recommended for use with cone penetrometer investi-
gations. Grouts or tracers other than those evaluated will require material-
specific evaluation.
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1 Introduction

Background

The Site Characterization and Analysis Penetrometer System (SCAPS) was
developed by the U.S. Army Engineer Waterways Experiment Station to
investigate terrestrial hazardous and toxic waste (HTW) sites. The system is
mounted on a truck and is capable of pushing a 3.56-cm rod into the ground
to a depth of 45 m.! Following penetration, the rod is withdrawn and the
hole is grouted to prevent potential horizontal and vertical migration of HTW
contaminants. On occasion, a tracer may be introduced into the penetrometer
hole to monitor groundwater movement.

Although one of the purposes of the grout is to prevent potential migration
of contaminants resulting from the penetrometer hole, concerns have been
raised that the grout itself or the tracer might potentially constitute a source of
contamination. This could occur if the penetrometer entered groundwater,
and contaminants present in the grout or tracer could be directly introduced
into the groundwater. Leaching and subsequent contamination is also possi-
ble. An environmental hazard through oral ingestion of the contaminants in
groundwater might result. Of course, failure of the grout could result in a
direct contamination of the groundwater by HTW contaminants at the site, but
that is outside the scope of this report. This report will address only the
potential direct effects of oral ingestion of contaminants which might be
released into groundwater by selected grouts used to plug and/or seal cone
penetrometer holes or by the introduction of a selected tracer. Work Unit
AF25-CT-002, Biological Evaluation of Materials Used in Cone Penetrometer
Grouting and Tracer, was developed to address this potential source of
contamination.

SCAPS development was initiated in 1986. Because of equipment limita-
tions, it was originally believed that multicomponent organic grouts would be
required for successful grouting through the 3.56-cm penetrometer rod. The
organic chemicals used in these grouts can have potentially adverse health and

! U.S. Army Corps of Engincers. (1991). “Innovative technology sitc characterization and
analysis penetrometer system (SCAPS); A rapid, inexpensive means to study physical and
chemical characteristics of soils at hazardous waste sites,” Washington, DC.
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environmental impacts, and the products of incomplete polymeric reactions
may complicate site characterization. Anticipated resistance to the use of
synthetic grouts by Federal and state regulatory agencies necessitated planning
for the environmental effects assessment of the grouts proposed for use with
the SCAPS. As discussed below, field experience during the past 2 years has
demonstrated that the environmental effects issue has been largely overcome
by events.

First, cement and bentonite grouts are commonly specified a priori by
Federal and state regulatory agencies as the most appropriate grouts for use on
uncontrolled hazardous waste sites.! These grouts are commonly used during
installation of conventional site characterization monitoring wells, and the
regulators have significant experience in their use. Further, since these grouts
are composed of commonly used construction materials, their environmental
effects are considered to be relatively benign.

Second, field trials have proven the technical feasibility of using the more
conventional cement- and bentonite-based grouts with the SCAPS. In addi-
tion, private sector vendors have successfully used cement- and bentonite-
based grouts with cone penetrometer systems.?

Third, there are no documented cases in which environmental effects asso-
ciated with grouts have resulted in delay or cancellation of a SCAPS project.
Grout environmental effects issues have been successfully resolved through
discussions with appropriate regulating agencies.?

Finally, experience with Federal and state regulators has not led to the
development and execution of a universally acceptable environmental effects
evaluation protocol for the synthetic-based grouts. Site-specific conditions and
reguiatory preferences appear to necessitate the use of site-specific protocols,
e.g., some regulators have suggested the necsssity for using site groundwater
to conduct any leaching/toxicology tests.> Carried to its extreme, this philos-
ophy would require separate site-specific environmental effects studies for
each site on which the SCAPS is used.

The developments described above have, to a large extent, obviated the
need for conducting environmental assessments on a large number of grouts or
developing grouts specifically for the SCAPS. It is prudent to conduct an
environmental effects review of the grouts and tracers that are currently antici-
pated to be used with the SCAPS to assist in obtaining regulatory approval for
its use.

! Personal Communication, 1992, Philip Malone, U.S. Army Engincer Waterways Experi-
ment Station, Vicksburg, MS.

2 Personal Communication, 1992, Stafford Cooper, U.S. Army Engincer Waterways Experi-
ment Station, Vicksburg, MS.
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Objective

The objective of this report is to assess the potential of selected grouts and
a tracer used in conjunction with the SCAPS for contaminating groundwater.
Because a variety of grouts and tracers were originally proposed, a generic list
considering operational considerations and planned use was developed by the
SCAPS team. Grouts and tracers not included in this generic list will require
material-specific consideration. The generic grouts and the tracer are

a. Bentonite clay.

b. Attapulgite clay.

¢. Microfine portland cement.

d. Joosten grout (calcium silicate grout).
€. Urethane grout.

Jf. Fluorescent tracer.

Approach

The approach chosen to evaluate the potential problem is a risk assessment.
The risk assessment has two components—effects assessment and exposure
assessment. The effects assessment will address potential heaith effects such
as chronic and acute toxicity, carcinogenicity, mutagenicity, and teratogenic-
ity. The primary sources of this information are the material safety data
sheets (MSDS) required by the Occupational Safety and Health Administration
(OSHA) as per 29 CFR 1910.1200. These data sheets are provided by the
manufacturer or supplier. If the effects assessment warrants, an exposure
assessment should be performed.

The primary items of interest in the MSDS are Sections 2 (Hazardous
Ingredients) and 5 (Health Information). In some instances the information
provided is not pertinent to this report as, for example, inhalation or dermal
contact with unreacted components. Where a potential health hazard is indi-
cated, it is necessary to determine the route of exposure. Further, the
manufacturer/supplier is not required to provide information where a particu-
lar route of exposure is unlikely, such as the oral ingestion of concrete. As
noted above, only oral ingestion through groundwater is considered in this
report. In Chapter 2, the grouts and the tracer used in conjunction with the
SCAPS are assessed with regard to their potential for groundwater contamina-
tion. Each MSDS is reproduced in Appendix A.

Chapter 1 Introduction




2 Results

Each MSDS was assessed regarding the potential of the material to contam-
inate groundwater. Results of this analysis are summarized below.

»  Bentonite clay. Information was obtained from Baroid Drilling Fluids,
Inc., on three bentonitic clay products (trade names: Benseal, Aquagel,
and Aquagel Gold Seal). In addition, information was obtained on a
catalyst, Aqua-Grout Catalyst.

+  Attapulgite clay. Information was obtained from Baroid Drilling
Fluids, Inc., on an attapulgite clay product (trade name: Zeogel).

*  Microfine portland cement. Information was obtained for two micro-
fine portland cements. Lehigh Geocem is manufactured by Lehigh
Portland Cement Company, and Micro Matrix Cement is sold by Halli-
burton Services, Inc.

«  Joosten grout. Joosten grout consists of calcium silicate. Ii is formed
by the reaction of sodium silicate and calcium chloride to form cal-
cium silicate and sodium chloride. Information on all these com-
pounds was obtained from Sax' as well as the material safety data
sheets. No MSDS on sodium chloride exists, as it is not regulated by
OSHA.

*  Urethane grout. Information was obtained for three urethane grouts
and their catalysts. Mountain Grout and its catalyst, Pure Catalyst, is
marketed by Green Mountain, Inc. TACSS 020 NF/TACSS 025 NF
and its catalyst, TACSS Accelerator C-852/C-855, is manufactured by
De Neef America, Inc. Scotch-Seal 5600 is manufactured by Min-
nesota Mining and Manufacturing (3M).

« Fluorescent tracer. Information was obtained on one fluorescent
tracer. Fluoretract II is manufactured by Formulabs, Inc.

! N. Irving Sax. (1968). Dangerous properties of industrial materials. Reinhold, New York,
5§22, 527, 1114.
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3 Discussion and Conclusions

Grouts, as classically employed, are used to fill holes, cracks, and voids in
structures or as sealants. These include concrete structures such as water sup-
ply reservoirs and distribution systems. Grouts for such purposes should not
be a source of contaminants. Further, by definition, grouts should have little
solubility in water, and any trace contaminants present should be sequestered
in the cured grout matrix. During the curing process grouts may produce or
release substances that may be deleterious, but this should be minimal. After
curing, a very small amount of surface leaching from the grout may occur.
Grouts are very commonly used to plug or seal abandoned oil, gas, and water
wells and borings for geological, mineral, foundation, and other exploratory
purposes. The grout prevents the horizontal and vertical movement of water
and other fluids or gases. As noted in Appendix B, many States provide gui-
dance on particular grouts for specific purposes. These consist primarily of
bentonite clays, cement, or combinations of the two.

Tracers are used to determine the movement of fluids. Tracers may be
introduced into reservoirs, groundwater, rivers, or water distribution systems.
When properly used, they are not considered to be contaminants. A very
common application is their introduction into drain fields to determine the
movement of effluents.

Bentonite Clay

This inorganic material is also known as Wyoming bentonite or sodium
montmorillonite and is a sodium aluminum silicate. The only hazardous
ingredient listed on the MSDS for the three formulations and the catalyst is
silica. There is no indication of adverse effects from oral ingestion. One
formulation, Benseal, is specifically recommended for sanitary sealing during
water well construction, and all metals are within drinking water standards as
determined by the U.S. Environmcntal Protection Agency’s Toxicity Charac-
teristics Leaching Procedure.

Chepter 3 Discussion and Conclusions




Attapulgite Clay

This inorganic material is a magnesium aluminum silicate. The only haz-
ardous ingredient listed on the MSDS is silica. There is no indication of
adverse effects from oral ingestion.

Microfine Portland Cement

This inorganic material consists of various calcium silicates, aluminates,
and similar calcium salts that are not readily separable into individual compo-
nents. Because it is manufactured from raw materials mined from the earth,
trace (but detectable) amounts of many naturally occurring elements and com-
pounds may be found by chemical analysis. The only hazardous ingredient
listed on the MSDS is silica, and there is no indication of adverse effects from
oral ingestion.

Joosten Grout

This inorganic grout is produced by the reaction of sodium silicate and
calcium chloride to form calcium silicate and sodium chloride. The usual
procedure in using this grout is for the operator to obtain the reaction products
in bulk and inject them into the cavity. The reaction is very rapid, and injec-
tion consists of both liquids being simultaneously in- _rted while the injection
tubes are withdrawn. Calcium chloride and calcium silicate are food addi-
tives. Calcium chloride and sodium silicate also migrate into food from pack-
aging materials. Sodium chloride is commonly known as table sait. The
toxic hazard rating code for all of these compounds for oral ingestion is 1
(slight: causes readily reversible changes that disappear after end of expo-
sure).! As with all salts of this nature, oral ingestion of extremely large
quantities (thousands of milligrams per kilogram) can be lethal.

Urethane Grout

These organic grouts are urethane polymers (polyurethanes). Hazardous
ingredients listed on the MSDS for these polymers and their catalysts include
aliphatic amines, methylene diphenyl isocyanate, toluene diisocyanate, free
isocyanate, acetone, and polyether prepolymer. Unreacted toluene diisocya-
nate is a potential carcinogen. However, after the curing process is complete,
all three proprietary products are approved for potable water contact. The

! N. Irving Sax. (1968). Dangerous properties of industrial maserials. Reinbold,
New York, 522, 527, 1114,
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MSDS recommends that a physician be called in the event of oral ingestion of
unreacted components. This would not apply to the cured grout itself.

All of the selected grouts have potential adverse effects from inhalation
and/or dermal exposure. These are limited to the exposure to components,
rather than to the final grout mixture. For example, cement can cause severe
chemical bums as it is a highly caustic compound. However, the end product,
concrete, is essentially inert. Likewise, the silica in cement dust is a possible
carcinogen and is known to cause lung inflammation and silicosis. Adequate
ventilation and other protective measures are necessary during the use of the
selected grouts to prevent or minimize exposure to particulates, fumes, or
vapors through inhalation.

Fluorescent Tracer

The MSDS for this organic tracer indicates that no hazardous irgredients
are present. Oral ingestion of the concentrate may cause nausea or result in
yellow-green urine until the tracer has been flushed from the system. No
adverse effects are expected from either acute or chronic exposure. This
organic tracer is not carcinogenic, teratogenic, or rutagenic.

Conclusion

Effects assessment of several representative grouts and a tracer proposed for
use with the SCAPS showed that environmental hazards from grout or tracer-
associated contaminants are of little significance. This being the case, expo-
sure assessment is no: necessary. The selected grouts, and especially those
required by the States (Appendix B), are recommended for sealing SCAPS
borings.
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BEST Sheet BENSEAL®

' IV. FIRE AND EXPLOSION DATA

1

i
i

WILL NOT SUPPORT COMBUSTION.
NO FIRE OR EXPLOSION HAZARD.
EXTINGUISHING MEDIA: WATER, FOAM, CARBON DIOXIDE.

| V. HEALTH HAZARD INFORMATION

| CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS

i ACUTE ORAL LD50 ACUTE DERMAL LD50 AQUATIC TOXICITY LCSO
ND

ND 10,000 mgl

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIRITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. NUISANCE DUST TLV =

10 mg/m3. OSHA PEL: CLASSIFIED AS A NUTSANCE DUST WHEN LESS THAN 1% CRYSTALLINE
SILICA IS PRESENT. IF GREATER THAN 1% CRYSTALLINE SILICA, THEN EXPOSURES SHALL NOT
EXCEED AN 8-HOUR TIME-WEIGHTED AVERAGE LIMIT AS STATED IN 29 CFR 1910.1000 TABLE
Z-1-A FOR AIR CONTAMINANTS, SPECIFICALLY: SILICA: CRYSTALLINE QUARTZ (RESFIRABLE)
0.1 mg/m3.

IRRITANT TO EYES, NOSE AND LUNGS: PROLONGED INHALATION OF DUST MAY RESULT IN
SILICOSIS, A NONCANCERQUS LUNG DISEASE.

. EMERGENCY AND FIRST AID PROCEDURES

NO PROCEDURES REQUIRED BEYOND NORMAL. PERSONAL HYGIENE - WASH ALL
CONTACTED AREAS WITH SOAP AND WATER.

Appendix A Material Safety Data Sheets
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BEST Sheet BENSEAL®

VI. REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTARILITY
STABLE

Page 3

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
WILL NOT OCCUR

VIL SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF MATERIAL IS RELFASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SLIPPERY SURFACES WHEN WET.

NEUTRALIZING CHEMICALS
NA

‘WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE AND FEDERAL REGULATIONS.

i VIIL INDUSTRIAL HYGIENE CONTROL MEASURES

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
IF DUST CONCENTRATIONS EXCEED TLV USE A NIOSH APPROVED DUST RESPIRATOR

e —

EYE
GOGGLES

GLOVES
WORK GLOVES

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION

Appendix A Material Safety Data Sheets




IX. SPECIAL PRECAUTIONS
PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

RECOMMENDED LABELING:

FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE.

BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING
TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN
HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN SILI-
COSIS, A NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY CONDI-
TIONS AND USE A NIOSH APPROVED DUST RESPIRATOR.

OTHER HANDLING AND STORAGE REQUIREMENTS
STORE IN A SHELTERED AREA OR COVER FOR MOISTURE PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONE
HAZARD CLASS : REFPORTABLE QUANTITY :
NOT HAZARDOUS NONE
HAZARDOUS SUBSTANCE : 1D NUMBER :
NONE NONE
LABEL :
NONE REQUIRED
Prepared by: DATE:
Envireamentsl Services . Augus.1991
A Appendix A Material Safety Data Sheets




BEST Sheet BENSEAL®

X1. REGULATORY INFORMATION
STATUS ON SUBSTANCE LISTS .
Compeebeasive Eaviroameatal Respoase, Compensation sad Liability Act of 1980, (CERCLA) requires notificalion of|
the Nationsl Respoase Center of reiease of quansities of Hazardous Substances equal 10 o¢ greater than the reporisbie
quantities (RQs) in 40 CFR 302.4.
Componcats present in this product which may require sotification are:

Chemical CAS Nember

Page §

NONE

Superfusd Amendmeats aad Reanthorization Act of 1986 (SARA) Tide IIf requires emergeacy plaaning based on
Threshold Planning Quaatities (TPQs) and release reporting based on RQs.
Componcats present in this produt at a level which could require reponing under the stamute are:

NONE
SARA requires the submistios of sanmal reports of toxic chemicais that sppesr in 40 CFR 372 (for SARA 313). This
information must be imchided in all MSDS that are copied asd distributed for this maserial.
Componeats present in this product at u jevel which eould require reporting unders the state are:

NONE

Toxic Substances Control Act (TSCA)
The ingredieats of this product are on the TSCA inventory.

XII. STATE RIGHT TO KNOW

NOT ON ANY LISTS.

Prepared by: DATE:
Environmental Services Awgwet, 1991
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BEST Sheet AQUAGEL®

Page 2

IV. FIRE AND EXPLOSION DATA

AQUAGEL IS NOT FLAMMABLE AND NOT EXPLOSIVE. DOES NOT SUPPORT COMBUSTION.
EXTINGUISHING MEDIA: WATER

V. HEALTH HAZARD INFORMATION

CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS BELOW

ACUTE ORAL LD50 ACUTE DERMAL 1D50 AQUATIC TOXXCITY LLCSO
ND ND ND

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBTED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. PROLONGED INHALATION
OF THE POWDER MAY RESULT IN SILICOSIS, A NONCANCEORUS LUNG DISEASE.

OSHA FINAL LIMITS TWA = 0.1 mg/m3

EYES: IRRITANT SKIN: POTENTIAL IRRITANT INHALATION: IRRITATION TO LUNGS, NOSE, AND
THROAT; PROLONGED INHALATION MAY CAUSE LUNG INJURY OR DISEASE.

EMERGENCY AND FIRST AID PROCEDURES

EYES: FLUSH EYES WITH LARGE AMOUNTS OF WATER FOR AT LEAST 1S MINUTES.
WASH AREAS OF CONTACT WITH SOAP AND WATER.

A6
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BEST Sheet AQUAGEL®

Page 3

VL. REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
THIS PRODUCT IS STABLE UNDER NORMAL CONDITIONS

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
NONE

VIL SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SLIPPERY SURFACES WHEN WET.

'{ NEUTRALIZING CHEMICALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS

VI INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION. USE LOCAL VENTILATION TO MAINTAIN
TLV SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS.

o

EVE
GOGGLES

GLOVES
WORK GLOVES

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION

Appendix A Material Safety Data Sheets
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BEST Sheet AQUAGEL® Page4

IX. SPECIAL PRECAUTIONS
PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

RECOMMENDED LABELING:

FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE.

BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH

ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF CARCINO-
GENICITY

IN HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN
SILICOSIS, A

NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY CONDITIONS AND
USE A

NIOSH APPROVED DUST RESPIRATOR.

OTHER HANDLING AND STORAGE REQUIREMENTS

STORE IN SHELTERED AREA OR COVER FOR MOISTURE PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONE
HAZARD CLASS : REPORTABLE QUANTITY
NONE -
HAZARDOUS SUBSTANCE : ID NUMBER :
NONE NONE
LABEL : .
NONE REQUIRED
Prepared by: DATE:
Environmental Services August, 1991

Appendix A Material Safety Daia Sheets




BEST Sheet AQUAGEL® Page S

XI. REGULATORY INFORMATION
STATUS ON SUBSTANCE LISTS

Comprehensive Eavironmeatal Respoase, Compcasauon and Lnbnhty Act of 1980, (CERCLA) requires notification of|
the National Respoase Ceater of release of g of H Sub equal w0 oc ¢ thaa the reporubk
quaatities (RQs) in 40 CFR 302.4.

Componeats preseat in this product which may require notification are:
Chespical CAS Number

NONE

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title T requires emergeacy plansing based on
WPMMMN)MWM(W«RQ&
Aats P in this product ¢ a level which could require reporting under the statute sre:

SmmmhmdmwmdwummnamuWCﬂ312(forSARA3l3).Thls
information must be included in all MSDS that are copied and distributed foc this ial
Components present in this product at a level which could require reporting under the statite are:

Toxic Substances Control Act (TSCA)
The ingredieats of this product sre on the TSCA inventory.

XII. STATE RIGHT TO KNOW

QUARTZ IS ON CANADIAN WHMIS (WORKPLACE HAZARDQUS MATERIAL INFORMATION SYS-
TEM) INGREDIENT DISCLOSURE LIST, MASSACHUSETTS SUBSTANCE LIST, NEW JERSEY RIGHT TO
KNOW HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LIST.

Prepared by: DATE:
Eaviremnentsal Services August, 1991
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BEST Sheet AQUAGEL®SGOLD SEAL®
IV. FIRE AND EXPLOSION DATA

Page 2

AQUAGEL GOLD SEAL IS NOT FLAMMARLE AND NOT EXPLOSIVE, DOES NOT SUPPORT
COMBUSTION.

EXTINGUISHING MEDIA: WATER

V. HEALTH HAZARD INFORMATION -
CARCINOGENIQITY - SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)

ACUTE ORAL LD50 ACUTE DERMAL LD50 AQUATIC TOXICITY LCSO
ND ND ND

ROUTES OF EXPOSURE AND EFFECTS

.

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. PROLONGED INHALATIN
OF THE POWDER MAY RESULT IN SILICOSIS, A NONCANCEROUS LUNG DISEASE. OSHA FINAL
LIMITS TWA = 01. mg/m3. IF CRISTOBALITE OR TRIDYMITE IS DETECTED, USE ONE HALF THE
VALUE CALCULATED FROM FORMULA FOR QUARTZ

EYES: IRRITANT SKIN: POTENTIAL IRRITANT INHALATION: IRRITATION TO LUNGS, NOSE, AND
THROAT; PROLONGED INHALATION MAY CAUSE LUNG INJURY OR DISEASE.

EMERGENCY AND FIRST AID PROCEDURES

WASH AREAS OF CONTACT WITH SOAP AND WATER.
FLUSH EYES WITH LARGE AMOUNT OF WATER FOR AT LEAST 1S MINUTES.
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BEST Sheet AQUAGEL®GOLD SEAL®

VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABIUTY
THIS PRODUCT IS STABLE UNDER NORMAL DRILLING CONDITIONS.

Page 3

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
NONE

VIL SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SLL PERY SURFACES WHEN WET.

NEUTRALIZING CHEMICALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REGULATIONS

VIIL INDUSTRIAL HYGIENE CONTROL MEASURES
VENTILATION REQUIREMENTS

MECHANICAL, GENERAL ROOM VENTILATION

USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V)

I E————
SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NON TOXIC DUSTS.

e ——

EVE
NONE REQUIRED

GLOVES
NONE REQUIRED

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION
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BEST Sheet AQUAGEL®GOLD SEAL® Paged

IX. SPECIAL PRECAUTIONS
PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

RECOMMENDED LABELING:

FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE.

BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED INHALATION OF THE
POWDER MAY RESULT IN SILICOSIS. A NONCANCEROUS LUNG
DISEASE. AVOID CREATING DUSTY CONDITIONS AND USE A NIOSH
APPROVED DUST RESPIRATOR.

OTHER HANDLING AND STORAGE REQUIREMENTS
STORE IN SHELTERED AREA. OR COVER FOR MOISTURE PROTECTION.

X DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONE
HAZARD CLASS : REPORTABLE QUANTITY :
NOT HAZARDQUS NONE
HAZARDOUS SURSTANCE : ID NUMBER :
NONE NONE
LABEL:
NONE
Prepared by: DATE:
Eavironmental Services August,1991
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BEST Sheet AQUAGEL®GOLD SEAL® Page s
XL REGULATORY INFORMATION

STATUS ON SUBSTANCE. LISTS

Compreheasive Eavy J Resp Comp ’ annb&wAadl?BO(CERCM}mmmcamo{
the Natiooal R Ceater of reicase of quastiies of Hazardous Sub equal 1o o g thas the rep

quaatitics (RQ:)-‘OCFR 302.4.
Gommmnmmmwdmymmmﬁamm

CAS Nember
NONE
Superfuad A d and Reauthorization Act of 1986 (SARA) Title Il requires emergency planning based on
me‘umm)uuukanm;wukos
P P in this product 8¢ & level which could req P & under the are
NONR

mmumammdmmmwuwmanmsuuam'nm

mwuw-ummmmm ibased for this
P P in this p uammwdmmmmummw
NONE
Tozic Substances Coatral Act (TSCA)

The ingredicats of this product are oa the TSCA ioventory.

XIL STATE RIGHT TO KNOW

QUARTZ IS ON CANADIAN WHMIS (WORKPLACE HAZARDOQUS MATFRIAL INFORMATION SYS-
TEM) INGPEDIENT DISCLOSURE LIST, MASSACHUSETTS SUBSTANCE LIST, NEW JERSEY RIGHT TO
KNOW HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LIST.

Prepared by: DATE:
Esavireamestal Services Auguat, 1991
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BEST Sheet AQUA-GROUT®CATALYST Page 2
IV. FIRE AND EXPLOSION DATA

FLASH POINT: NONE
FLAMMABILITY LIMITS: NOT APPLICABLE

FIRE EXTINGUTSHING MEDIA: USE MEDIA APPLICABLE TO THE SURROUNDING MATERIAL
SPECIAL FIREFIGHTING PROCEDURES: WEAR FULL PROTECTIVE EQUIPMENT INCLUDING ‘
SELF-CONTAINED BREATHING APPARATUS.

UURNEDNUSIML FIRE AND EXPLOSION HAZARD: TOXIC GASES MAY BE RELEASED WHEN
B .

V. HEALTH HAZARD INFORMATION
CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)

ACUTE ORAL LDS0 ACUTE DERMAL LD30 AQUATIC TOXICITY LCSO
ND ND ND

ROUTES OF EXPOSURE AND EFFECTS

‘THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. NUISNCE DUST TLV -

10 mg/m3 OSHA PEL: CLASSIFIED AS A NUISANCE DUST WHEN LESS THAN 1% CRYSTALLINE
SILICA IS PRESENT. IF GRETER THAN 1% CRYSTALLINE SILICA, THEN EXPOSURES SHALL NOT
EXCEED AN $-HOUR TIME-WEIGHTED AVERAGE LIMIT AS STATED IN 29 CFR 1910.1000 TABLE
Z-A-1 p:’n AIR CONTAMINANTS, SPECIFICALLY: SILICA: CRYSTALLINE QUARTZ (RESPIRABLE)
0.1 mg/m3.

IRRITANT TO EYES, NOSE AND LUNGS; PROLONGED INHLATION OF DUST MAY RESULT IN
LUNG INJURY.

EMJSRGENCY AND FIRSY AID PROCEDURES

FLUSH ALL AREAS CONTACTED WITH RUNNING WATER. IF IRRITATION PERSISTS,
CONTACT PHYSICIAN.

INGESTION: DRINK WATER. DO NOT INDUCE VOMITING.

INHALATION: REMOVE TO FRESH AIR. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
mema HAS STOPPED, GIVE ARTIFICIAL RESPFIRATION. GET MEDICAL

A ON.
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BEST Sheet AQUA-GROUT®CATALYST

Page 3

VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
NONE

INCOMPATIBILITY
STRONG OXIDIZERS

HAZARDOUS DECOMPOSITION PRODUCTS
BURNING MAY RELEASE OXIDES OF CHLORINE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
NOT APPLICABLE

VII. SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN 1F MATERIAL 1S RELEASED OR SPILLED
SWEEP UP AND HOLD FOR DISPOSAL. FLUSH SPILL AREA WITH WATER.

NEUTRALIZING CHEMICALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS.

VIIL INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION.
USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V.

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY

USE A NIOSH APPROVED MECHANICAL RESPIRATOR FOR NONTOXIC NUSTS.

EYE
GOGGLES, IF EXTREMELY DUSTY CONDITIONS

GLOVES
GENERAL DUTY WORK GLOVES

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION
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BEST Sheet AQUA-GROUT®CATALYST Page s

IX. SPECIAL PRECAUTIONS i

PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

TISE WITH ADEQUATE VENTILATION.
RECOMMENDED LABEL FOR SACKS:

FRONT PANEL: ;
CAUTION .
SEE BACK PANEL FOR CAUTION BEFORE USE. )

BACK PANEL:

CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SIICA WHICH ACCORDING
TO THE 1ARC HAS EXHIRITED LIMITED EVIDENCE OF CARCINOGENICITY IN
HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN
SDLICOSIS, A NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY
CONDITIONS AND USE A NIOSH APPROVED DUST RESPIRATOR.

OTHER HANDLING AND STORAGE REQUIREMENTS

STORE IN SHELTERED AREA OR COVER FOR MOGSTURE PROTECTION

J
X. DEPARTMENT OF TRANSPORTATION INFORMATION i
[}
{
i

PROPER SHIFPING NAME : PLACARDS :
NOT REGULATED NONE
.| HAZARD CLASS : REPORTABLE QUANTITY :
NONE NONE
HAZARDOUS SUBSTANCE : 1D NUMRER :
NONE NONE
LABEL :
NONE
Prepared by: : DATE:
Enviromaental Services X September.1991
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BEST Sheet AQUA-GROUT®CATALYST Page S

XL REGULATORY INFORMATION
STATUS ON SUBSTANCE LISTS

Compreheasive Eavironmeatal Respoase, Compensation sod Liability Act of 1980, (CERCLA) requires sotification of
the Natioual Response Center of releass of qua~tities of Hazardous Substances equal 10 or greater than the reporuable
quac_ics (RQ1) is 40 CFR 3024,
Components present in this product which may require notificstion sre:

Chvemical CAS Numher

NONE

Superfusd Ameadments and Resuthorization Act of 1986 (SARA) Tide T requi geucy plasaing based on
Tmmrmgoummm)umm,wums.
poneats p ia this product at & level which could require reponing under the statute are:

NONE

SARAmmet&embmmdmmumdthMumnIOCFRJ‘II(fotSARASU) This
information must be included in all MSDS that are copied and distributed for this material
Comp P in this product at a level which could require reporting under the statute are:

NONE

Tonic Substances Control Act (TSCA)
The ingredients of this product are on the TSCA inveatory.

XIL. STATE RIGHT TO KNOW

NOT ON ANY LISTS

Prepared by: DATE:
Ravirvussental Services Sepeesmber 1991
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BEST Sheet ZEOGEL®

Page 2

TV, FIRE AND EXPLOSION DATA

NO FIRE OR EXPLOSION HAZARD. ZEOGEL WILL NOT SUPPORT COMBUSTION.
FIRE EXTINGUISHING MEDIA: WATER
SPECIAL FIREFIGHTING PROCEDURES: NONE

V. HEALTH HAZARD INFORMATION
CARCINOGENICITY - SEEROUTES OF EXPOSURE AND EFFECTS (BELOW)

ACUTE ORAL LD50 ACUTE DERMAL LDSQ AQUATIC TOXICITY LC50
ND ND 23,500 ppwm

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. NUISANCE DUST TLV -

10 mg/m3. OSHA PEL: CLASSIFIED AS A NUSANCE DUST WHEN LESS THAN 1% CRYSTALLINE
SILICA IS PRESENT. JF GREATER THAN 1% CRYSTALLINE SILICA, THEN EXPOSURES SHALL NOT
EXCEED AN $-HOUR TIME-WEIGHTED AVERAGE LIMIT AS STATED IN 29 CFR 1910.1000 TABLE
Z-1-A FOR AIR CONTAMINANTS, SPECIFICALLY: SILICA; CRYSTALLINE QUARTZ (RESPIRABLE)
0.1 mg/m3.

IRRITANT TO EYES, NOSE, THROAT AND LUNGS.

EMERGENCY AND FIRST AID PROCEDURES
RINSE ALL CONTACTED AREAS AFTER USE.
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BEST Sheet ZEOGEL® Page 3

VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
STABLE

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBRUTING TO HAZARDOUS POLYMERIZATION
WILL NOT OCCUR

VIL SPILL OR LEAK PROCEDURES
[ STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED .
VACUUM UP, SALVAGE USABLE MATERIAL AVOID CREATING DUSTY CONDITIONS.

NEUTRALIZING CHEMICALS
NA

WASTE DISPOSAL MEYHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS

VIIL INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION
USE LOCAL VENTRLATION TGO MAINTAIN TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS

EYE
GOGGLES, IF DESIRED

GLOVES
REGULAR DUTY WORK GLOVES

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION
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BEST Sheet ZEOGEL® Page 4

IX. SPECIAL PRECAUTIONS

PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

RECOMMENDED LABELING:

FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE.

BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED INHALATION OF THE
POWDER MAY RESULT IN SILICOSIS. A NGNCANCERQUS LUNG
DISEASE. AVOID CREATING DUSTY CONDITIONS AND USE A NIOSH
APPROVED DUST RESPIRATOR.

OTHER HANDLING AND STORAGE REQUIREMENTS

STORE IN SHELTERED AREA, OR COVER FOR MOISTURE PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME ; PLACARDS ;
NOT REGULATED NONE
HAZARD CLASS ¢ REPORTABLE QUANTITY :
NOT HAZARDOQUS NONE
BAZARDOUS SUBSTANCE : ID NUMBER :
NONE NONE
"NONE REQUIRED
Prepared by: DATE:
Eavirenmenta! Services July, 1992
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BEST Sheet ZEOGEL® Page s
XL REGULATORY INFORMATION

STATUS ON SUBSTANCE LISTS

Compreheative Enviroamental Respoase, Compeasation and Liability Act of 1980, (CERCLA) requires notification of
the Natioaal Respoase Center of release of quantities of Hazardous Sub. equal 1o or g than the reportablk

quantities (RQ#) in 40 CFR 302.4.

Compouncats preseat in ihis product which may require potification are:
Chemical CAS Number

NONE

Superfund Ameadmeots 2ud Rezuthorizatioa Act of 1986 (SARA) Title Il requires emergency planning based oo
Threshold Planning Quantities (TPQs) and release reporting based on RQs.
Cwnmhmmmatawmmmmwumm

NONE

SARA requires the submission of aanual reports of wxic chemicals that sppear in 40 CFR 372(!«SARA313). This
information must be included in all MSDS that are copied aad distributed for this materisl
Componests presest in this product at 8 level which could require reporting uader the statute gre

NONE

Taxic Substances Control Act (TSCA)
The ingredients of this product are on the TSCA inveatory.

XIL STATE RIGHT TO KNOW

NOT ON IN ANY LISTS.

Prepared by: DATE:
Eavircamental Services July, 1992
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LEHIGH PORTLAND CEMENT COMPANY

CORPORATE OFFICE
OSHA 29CFR 1910.1200

January 1991

Material Safety Data Sheet
for

Grout Cements

Section I-Identity

Manufacturer's name and address: Lehigh Porctland Cement Company
P.0O. Box 1882
Allentown, PA 18105

Emergency Telephone Number: (215) 776-2650

Chemical Name aud Synonyms: Grout Cement (CAS #65997-15-1)
Hydraulfc Cement

Trade Name and Synonyms: Lehigh Geocem

Section II-Chemical Data

Chemical family: Calcium Salts

Formula: Grout cement consists of finely ground portland cement clinker and
I{imestone,. Portland cement clinker is a sintered material produced by
heating to high temperature (greater than 1200 degrees Celsius) a mixture of
substances such as limestone and shale from the earth's crust. The
substances wanufactured are essentially hydraulic calcium silicates
contained in a crystalline mass, not sepsrable into the individual
components.

Substances similar to the following are known to be present in portland

cement :
3Ca0.510, (CAS # 12168-85-3)
2Ca0.S10 (CAS # 10034-77-2)
3(:.0.A1253 (CAS # 12042-78-3)
4Ca0.A150].Fe,0, (CAS # 12068-35-8)

Silll amounts of CaO, Mgo, KZSO‘. uazsoa may also be present.
718 HAMILTON MALL ¢ P.O. BOX 1882 ¢« ALLENTOWN, PA 18105-1882 « 215/776-2600 FAX 215/776-2684 + TWX 510-651-1020
LEHIGH'
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Section IIl-Hazardous Ingredients

Ingredients: Portland cements are 1listed by OSHA in 29 CFR 1010.1000, Table
Z-1-A, and require material safety data sheets (FR,January 19, 1989). MSHA
(30 CFR 55.5.~1, Ref. 2), ACGIH (TLV's for 1973, Appendix E) and ACGIH
(TLV's for 1984-5, Appendix D) 1list portland cements as nuisance dusts.
Portiand Cements are NOT 1listed by NTP, IARC, OR OSHA as carcinogens.
However, since portland cement is manufactured from raw materials mined from
the earth (limestone, wmarl, sand, shale, clay, etc.) and process heat is
provided by burning fossil fuels, trace, but detectable, amounts of
naturally occurring, and possible harmful, elements may be found during
chemical analysis. Under ASTM standards, portland cement may contain .75
percent insoluble residue. A fraction of these residues may be free
crystalline silica.

California & New Jersey Resgidents see attachment R :

Section IV~Physical Data

Boiling Point: Not applicable, grout cement is a powdered solid.
Vapor Pressure: Not applicable, grout cement is a powdered solid.
Vapor Density: WNot spplicable, grout cement is a powdered solid.
éolubility in Water: Slight (0.1-1.02)

Specific Gravity: (Bzﬂ-l) 2,88

Evaporation Rate: Not applicable, grout cement is a powdered solid.
Appearance and Odor: Gray powder; no odor.

Melting Point: Not applicable,

Section V-Fire and Explosion Hazard Data

Flash Point: Grout cement is noncombustible and not explosive.
‘Flammable or Explosive Limits: Not applicable.

Extinguishing Medis: Not applicable.

Special Firefighting Procedures: Not applicable.

Unusual Fire and Explosion Hazards: None.

Lower Explosive Limit: Not applicable.

Upper Explosive Limit: Not spplicable.
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Section VI-Health Hazard Data

ACGIH Threshold Limit Value (19885-89): Total dust containing no
asbestos and leassthan 12
gilica ~ 10 mg/m

OSHA PEL (Transitional): " Total dust - §0 million
particleg/ft
OSHA PEL (Final): Total duat -~ 10 mg/m 3 3

Respirable dust - 5 mg/m
Effects of Overexposure:

Acute: Grout cement when dry is non-hazardous. When in contact
with moisture (such as in eyes or on skin) or when mixed with water to
make concrete, mortar, or grout it becomes highly caustic and will
burn (as severely as third-degree) the eves or skin. Inhalation of
dry portland cement can irritate the upper respiratory system.

Chronic: Cement dust can cause inflammation of the lining tissue of
the ioterfor of the nose and {nflammation of the cornea.
Bypersensitive individuals may develop an allergic dermatitis.
(Cement may contain trace (less than 0.05X) amounts of chromium salts
or compounds including hexavalent chromium, or other metals found to
be hazardous or toxic in some chemical forms. These metals are mostly
present as trace spubstitutions within the principal minerals.)

Emergency and First Aid Procedures: Flush eyes immediately and repeatedly

with water and sgeek prompt medical attention. Wash expogsed skin areas
with soap and water, 1f irritation or inflammation occurs seek prompt
medical attention.

Section VII-Reactivity Data

Stability: Product is stable. Keep dry until used.

Incompatibility: Aluminum powder and ocher alkali and alkaline earth
elements will react in wet mortar or comcrete, liberating hydrogen gas.

Hazardous Decomposition Products: None

Hazardous Polymerization: Will not occur.

Section VII1-Spill Procedures

Steps to be taken in case material 1is spilled: Use dry cleanup methods
that do not disperse the dust into the air. Avoid breathing the dust.
Emergency procedures are not required.

A24
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Disposal Method: Small smounts of material can be disposed of as common
vaste or returned to the container for later use if not contaminated. Large
volumes may require specisl handling.

Section IX-Special Protection Information

Respiratory Protection: Use a MSHA/NIOSH approved respirator in dusty
eaviroments.

Ventilation: Local exhaust can be used to control airborne dust levels.

Eye Protection: Use tight fitting goggles in dusty environments, or when
working in concrete construction.

Skin Protection: Use barrier creams, impervious, abrasion- and
alksli-resistant gloves, boots and protective clothing to protect the skin
from prolonged contact with wet cement in plastic concraze, mortar or
slurries. Imnediately after working with cement or cement-containing
materials, workers should shower with socap snd water.

Precautions must be taken. A cement burn occurs with very little warning
as little heat is sensed by the skin.

Section X-Abbreviations

ACGIH American Conference of Govermmental Industrial Hygilenists
AST™ American Society for Testing and Materials

CAS Chemical Abstract Service

Code of Federal Regulatioms

fe o Cubic foot

IA§C International Agency for Research on Cancer
n Cubic meter

Bg Milligram

MSHA Mine Safety and Health Administration

NIOSH Rational Institute for Occupational Safety and Health
NTP National Toxicology Program

OSHA Occupational Safety and Health Administration

PEL Permissible Exposure Limit

TLV's Threshold Limit Values

Note: This material safety data sheet attempte to describe as accuratsly
as possible the potentisl exposures associated with norsal cement use.
Health and safety precautions in this data sheet may not be adequate for sll
individuals and/or situations. Users have the responsibility to evaluste
and use this product safely and to coaply with all applicable laws and
regulations. ’

RWUK:dam
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- CEMENT. MICRO MATRIX CEMENT, 2500 LBS. PAGE
MATERIAL SAPETY DATA SHEET DATE: 02-27-9
(:; HALLIBURTON SERVICES REVISED DATE 08-06-
DUNCAN. OKLAHOMA 73536

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569
AFTER HOURS: 405/251-3760

a & % & & & & & & &

¢ & & & & 2 & @+ & & 4 SECTION I - PRODUCT DESCRIPTION -
CHEMICAL CODE: CEMENT. MICRO MATRIX CEMENT. 2500 LBS. PART NUMBER: 5160061:
PKG OTY: 2500 LB BIG BAG APPLICATION: CEMENT

SERVICE USED: CEMENT

® A & & & A

* & & 4 & 8¢ e & ¢ SECTION II - COMPONENT INFORMATION - & 4 » »

COMPONENT + ¢ ¢ ¢ + + o & o PERCENT TLV PEL
CALCIUM SILICATE s 60 X 10 MG/M3 10 MG/M3
CALCIUM ALUMINATE « 60 X 2 MGri3 2 MG/M3
SEILICA. CRYSTALLINE--OUARTZ ¢ 1 X 0.1 MG/M3 0.) MG/M3
& & & & B0 & 4 8 A & & B SBCTION III - PHYSICRL DATA -~ & & A& 6 & & & & & A & »

PROPERTY MEASUREMENT
APPEARANCE GRAY SOLID POWDEP
CDOR ODORLESS
SPECIFIC GRAVITY (H20=1) 3.000
BSULK DENSITY $0.00 LB/CU.FT.
PH 12.4
SOLUBILITY IN WATER AT
20 DEG €. GMS/100ML K20 SLIGHTLY
BIODEGRADADPILITY N/A
PERCENT VOLATILES 0
EVAPORATION RATE(BUTYL ACETATE=1) N/A
VYAPOR DENSITY N/A
VAPOR PRESSURE (MMHG) N/a
BOILING POINT(760 MMHG) N/A
POUR POINT N/A
FREEZE POINT N/7A

¢ &4 & & 8 4 & s & 4 SECTION IV ~ FIRE AND EXPLOSION DATA - & & «

FLASH POINT N/A
AUTOIGNITION TEMPERATURE ND F 7/ ND C
FLAMMABLE LIMITS (OZ. PER CU. FT.» LOWER N/A UPPER N/A TS

R R R R R R R R N R R R R R TR R R R Ry R N I e
EXTINGUISHING MEDIA:
NONCOMBUSTIBLE
SPECIAL FIRE FIGHTING PROCEDURES:
NOT APPLICABLE.
UNUSUAL FIRE AND EXPLOSION HAZARDS:
NO FIRE HAZARD.

- 4 & & * 4 4 & a . & &

4 & 2 4 6 24 a6 & e a SECTIONR V HEALTH HMAZARD DATA

&ALIFORNIA PROPOSITION 65:
PRODUCT OR PRODUCT COMPONENTS ARE REGULATED UNDER CALIF. PROPOSITION 65.

CARCINOGENIC DETERMINATION:
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P}ODUCT OR COMPONENTS ARE LISTED AS A POTENTIAL CARCINOGEN
ACCORDING TO' : IARC

PRODUCT TOXICITY DATA: NOT DETERMINED

C.'RODUCT TLV: 10 MG/N3(T). 5 MM/M3IC(R)

EFFECTS OF EXPOSURE +<--c---ce-womcmccacansaon.-

ROUTES OF EXPOSURE:
EYE OR SKIN CONTACT. INHALATION.

EYE:
DUST MAY CAUSE MODERATE TO SEVERE EYE IRRITATION WITH CORNEAL INJURY THAT

MAY BE SLOW TO HEAL.

EXIN:
CEMENT DUST CAN BE IRRITATING TO SKIN. WET CEMENT CAN DRY THE SKIN AND

CAUSE ALKALI BURNS. SENSITIVE INDIVIDUALS MAY DEVELOP ALLERGIC DERMATITIS.

INHALATION:
MAY BE IRRITATING.
TREAT AS NUISANCE DUST.
INGESTION:
NO DATA AVAILABLE

CHRONIC EFFECTS:
CRYSTALLINE SILICA IS NOT ON THE NTP OR OSHA CARCINOGEN LIST. IARC HAS

DETERMINED THERE 1S5 SUFFICIENT EVIDENCE FOR CARCINOGENICITY OF CRYSTALLINE
SILICA TO EXPERIMENTAL ANIMALS AND LIMITED EVIDENCE TO HUMANS. “LIMITED
EVIDENCE"™ KMEANS POSSIBLE RELATIONSHIP. BUT OTHER FACTORS CANNOT BE EXCLUDED
CONTAINS TRACE AMOUNTS OF ARSENIC. A CHEMICAL KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER. EXPOSURE TO ARSENIC SHOULD ROT EXCEED THE
FEDERAL OSHA PEL UNLESS USED IN A MANNER THAT PRODUCES EXTREMELY HEAVY AIR-
BORNE CONCENTRATIONS OF PRODUCT AT LEVELS WELL ABOVE THE ALLOWABLE LINMITS.
‘THER SYMPTOMS AFFECTED:
BECAUSE OF ITS IRRITATING PROPERTIES. TMIS MATERIAL MAY AGGCRAVATE AN
EXISTING DERMATITIS.
----------- +ev=-e=-==- ENERGENCY AND FIRST AID PROCEDURES -~c-ccromccmmcrowannon.
EYE:
INMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES.
IRRITATION PERSISTS. SEEK PROMPT MEDICAL ATTENTION.

SKIN:

PROMPTLY WASH SKIN WITH SOAP AND WATER. WASH CLOTHING BEFORE REUSE.
INHALATION:

REMOVE TO FRESH AIR. 1IF IRRITATION PERSISTS. SEEK MEDICAL ATTENTION.
INGESTION:

DO NOT INDUCE VOMITING! 1IN GENERAL. NO TREATMENT IS NECESSARY UNLESS LARGE
OUANTITIES ARE INGESTED. HOWEVER. MEDICAL ADVICE SHOULD BE OBTAINED.

& & s 2

® e & s & & s 6 e s e 0 SECTION VI - REACTIVITY DATA - & & & o & o & «

STABILITY: STABLE
CONDITIONS TO AVOID:
STORE IN A DRY LOCATION.
INCOMPATIBILITY (MATERIALS TO AVOID):
NONE KNOWN.
HAZARD POLYMERIZATION: WON“T OCCUR
CONDITIONS TO AVOID:
NOT APPLICABLE.

4 & & & » a

¢ 4 o 4 4 & 4 ¢ o SECTION VI - SPILL OR LEAK PROCEDURES - ¢ »

STEPS TO BE TAKEN 1F MATERIAL IS5 RELEASED OR SPILLED:
USE PROTECTIVE EQUIPMENT. SWEEP UP AND KREMOVE. AVOID CREATING OR INHALING
DYET.

WASTE DISPOSAL METHOD:
IF NOT CONTAMINATED. REUSE PRODUCT.
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° GET APPROVAL FROM LANDFILL OPERATOR AND TRANSPORT TO SANITARY LANDFILL.
4 % a & s 4 e ¢ o SECTION VIII - SPECIAL PROTECTION INFORMATION - ¢ & & & o o

»RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT):
‘. TOXIC DUST/MIST RESPIRATOR.
““ZVENTILATION:
USE ONLY WITH ADEOUATE VENTILATION.
PROTECTIVE GLOVES:
NORMAL WORK GLOVES.
EYE PROTECTION:
DUST PROOF GOGGLES.
OTHER PROTECTIVE EQUIPMENT:
NORMAL WORK COVERALLS.

¢ s s & & 4 s & 0 4 a4 SECTION IX - SPECIAL PRECAUTIONS - & @ & ¢ & 4 o & 2 o
PRECAUTIONARY LABELING CEMENT. MICRO MATRIX CEMENT. 2500 LBS. $16.006120

WARNINGt
CONTAINS A SMALL AMOUNT OF CRYSTALLINE SILICA. REPEATED OR PROLONGED
INHALATION OF DUST MAY CAUSE A DELAYED RESPIRATORY ILLNESS (SILICOSIS). TH
INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC) HAS DETERMINED THERE IS
LIKITED EVIDENCE OF THE CARCINOGENICITY OF CRYSTALLINE SILICA.
MAY CAUSE EYE AND SKIN IRRITATION.
MAY CAUSE SKIN BURNS IF CEMENT IS WET OR WITH CONFINED INTIMATE CONTACT.
FOR PRECAUTIONARY STATEMENTS. REFER TO SECTIONS 1v-VIlI.

OTHER HANDLING AND STORAGE CONDITIONS:
ETORE IN DRY LOCATION TO PROTECT PRODUCT QUALITY.
AVOID CREATING OR INHALING DUST.
AVOID CONTACT WITH SKIN. EYES AND CLOTHING.

~ONTAINER DISPOSITION:
EMPTY CONTAINER COMPLETELY. DISPOSE OF EMPTY CONTAINER IN SANITARY LANDFIL
BY FIRST OBTAINING LANDFILL OPERATOR'S AUTHORIZATION.

¢ 2 & & & o 2 s o & GECTION X - TRANSPORTATION INFOREATION - & & & & & ¢ a ¢ ¢

DOT SHIPPING DESCRIPTION:
NOT RESTRICTED

¢ 4 & 4 & 0 4 s & . SECTION XI ENVIRONMENTAL EVALUATION - & & « & & & & & o &

EPA SUPERFUND(SARA) TITLE III - HAZARD CLASSIFICATION & ASSOCIATED INFORMATION

£ 003800000 00000800344004600083300000080320388008 2380400032083 40320%0000000000

FIRE: N PRESSURE: N REACTION: N ACUTE (IMMEDIATE): Y CHRONIC (DELAYED): N

MIXTURE OR PURE MATERIAL MIiX
EPA - REPORTABLE SPILL QUANTITY N/A
EXTREMELY HAZARDOUS LIST NO < b

B. EPA - TOXIC CHEMICAL CONTENT AS LISTED IN 40 CFR PART 372

CHEMICAL CONTAINS NO TOXIC INGREDIENTS

7. NATIONAL FIRE PROTECTION ASSOCIATION HMAZARD RATINGS(NFPA 704)
HEALTH 1 FLAMMABILITY © REACTIVITY © SPECIAL NONE

. COMPONENTS ARE LISTED ON FOLLOWING REGULATORY CHEMICAL INVENTORIES

TSCA YES CEPA NE EEC YES ACOIN YES
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M 8 8 & 8 % 6 & & 8 @ a4 6 & & 4 & &4 & 4 s a4 & 6 s s 4 s & s & a4 A s s
THE INFORWATION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE
ATA AND BELIEVED TO BE CORRECT. HOWEVER. AS SUCH HAS BEEN OBTAINED FROM

(;SARIOUS SOURCES. INCLUDING THE MANUFACTURER AND INDENPENDENT LABORATORIES.

T IS GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT 1S COMPLETE. ACCURATE

AND CAN BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY MWAY
THE DELETERIOUS ASPECTS OF THE PRODUCT LISTED HWEREIN. BUT MAKES NO WARRANTY
AS TO SUCH. FURTHER. AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR
CUSTOMER. THERE IS NO CUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS
SUCCGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE
REOUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE. THIS
INFORMATION 1S GIVEN SOLELY FOR THE PURPOSES OF SAFETY TO PERSONS AND
PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY PROHIBITED.
GOVERNMENT REGULATIONS DEPARTMENT. HALLIBURTON SERVICES.

i
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A J. T. Baker Chemicat Co. MATERIAL

222 Red School Lane Phillipsburg. N.J. 08865
J.T.Baker " 24-Hour Emergency Teiephone - (%1) 8599-2151 SAFETY DATA
Chemtrec # (800) 424-9300
® National Response Center § (800) €24-8802 SHEET
Cc0357 ~o01 Calcium Chloride, Anhydrous Page:
Effective: 03/26/85 Issued: 09/26/8

SECTION 1 - PRODUCT IDENTIFICATION

Product Name: Calcium Chloride, Anhydrous
Formula: 00012

Formula Wt: 110.99

CAS No.: 10043-52-4

NIOSH/RTECS No.: EUSB0080C

Product Codes: 1311

PRECAUTIONARY LABELLING

BRKER saE-I-EEIETH S

STORRGE: Keep in tightly closed container.

YN AN AN RS ORISR SRR ACI AR ECE R AU TR ALl RES e B

SECTION II - HAZARDOUS COMPONENTS

SOESNESASSFCeSRENTSSREEEFRANEARTEERSOASEIaERND D - (T T XTI P X 3 0 0 B A %0 0 14 [ L 33 7]
Camgonant k3 £88 Ne,

Calcium Chloride 80-100 10043-52-4

BEBERD - L2 A et L2 P 3 LTyt 1L LR B 0 LB LB 3 b ¥ 4 0 4 0 B 0 0 0 2 2 3 3 1 0 2 2 0 0 1 1J

SECTION 11l - PHYSICAL DATA

AN ARG N NN A RSP RTINS ST I AT NGNS S EASONEN N EAR USSR EGE R EES

Boiling Point: N/R Vapor Pressure(mmig): N/R
Malting Point: 7222°C ¢ 1922°F) Uapor Densitylair=1): N/R
Spezific Gravity: 2.15 Evaporation Rate: N/A
(}120-1) (Butyl Rcetate=1)
Snlubilitymzoi: Complete (in all proportiona) § Uclatiles by Uolume: 0

) Cortinued on Page: 2
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Philiipsburg, N.J. 08865
J.'[Baker 24-Hour Emergency Teiephone - {201) 859-2153
V. Chemtrec # (800) 424.9300

National Response Center # (800) 424-8802

€0357 -01 Calerum Chlorade, Anhydrous Page: 2
Effective: 092685 Iasued: 09-26/85

SECTION III - PHYSICAL DATR (Continued)

Appearance & Odor: @hite granules.

LI LI I I YT PR P e Y R e e P Y P Y Y P Y T e T P P Y R D A Y R P P Y

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/7AR

Use extinguishing media sppropriate for surrounding fire.

Firefightsrs should wear proper protective equipment and self-contained
breathing apparatus with full facepiece opsrated in positive pressure mode.

hydrogen chlaoride

- LA L 1 13 SRS EENES - AASERUASENSETENTSEREREOONEETen
SECTION U - HEALTH HRZARD DATR
SECGEUME NSNS - Lt 1 1 ] Ll 2 1 2 ] LI I3 Y LB Ly L L r 2 1 2 22
Toxicity: LDsn (oral~-rat)(mgrkg) . - 10600
LDso (ipr-mouse)(mg/kg) - 280

RULE
Contact with skin or eyes may causs ssvere irritation or burns.
Ingestion way cause nauses and vomiting.
Dust may irritate nose and throat.

L LT P LA L L ST YT I T LAY Y I LRI P e by L Y P YT LY PR Y I P R Y P YRR Y Y Y Ly )

SECTION VI - REACTIVITY DRTA

- am» - L L L 1 1) L2 3 1 2 ] MUY ASSHERTROECEAPVESEECREE W
Stability: Stable Hazardous Polymerization: Will not occcur
Conditions to Rvoid: moisture

Incompatibles: wmost common metals, water

Decomposition Products: hydrogen chloride

RS AN N TN A S O ARG AN A At SR GEA s A A LSRN MG PN A TERE N RGN RN R

SECTION UII - SPILL AND DISPOSAL PROCEDURES

LA L A L L 1 L UL L 211 L Rl 2 bl PSR L LA L L Ll LD DL L LA L Ll L1 P Ly 1 3111 ]
Wear self-contained breathing apparstus and full protective clothing.

With clean shovel, carefully place wmaterial into clean, dry container and
cover; remove from arsa. Flush apill area with water.

Dispose in accordance with all applicable federal, state, and local
snvirormental regulations.

Continued on Page: 3

NS
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A J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phitlipsburg, N.J. 08865
JT.Baker 24-Hour Emergency Telephone - (201) 859-2151
® Chemtrec ¥ (800) 424.9300

National Respanse Center # (800) 424-8802

C0357 -01 Calcium Chloride, Anhydrous Page:
Effective: 09-26/85 Issued: 09-26/8'
--..--------I-------...-------.---.-..'--.----------...----------.--------.--.-!
SECTION OIII - INDUSTRIAL PROTECTIVE EQUIPHMENT
...---.---.----.-----------‘--.---.----.-.--------------..-----------.--.----.-l
Uentilatsion: Use adequate general or local exhaust ventilation
to keep fume and dust levels as low as possible.

Respiratory Protection: None required where adeguate ventilation
conditions exist. If airborne concentration is
high, uss an appropriate raspirator or dust mask.

Eyes/Skin Protection: Safety glasses with sideshields, uniform, rubber
gloves are rscommended.
NS L 2 3 ] L1 3 ] Ll L L L LA LY LA P YT T I Yy 1 Y7
SECTION IX - STORAGE AND HANDLING PRECRUTIONS
b DL L L LYY Y3 3 tTe.esw "RaEaSsSsstaseeaSww m-e A L4 1 ] L 2L 0 1 2 23

SQF-T-DﬂTnT“ Storage Color Code: Orange

Keep conteiner tightly closed. Suitable for any general chemical storags

area.
-.--...‘.‘-.-.-.-----.----------I----.----.--.----..----.--.--...-.--'-.--.----.
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION
) L L1 T L b Y ] L L L 13 EBRNAESE® EENAE R EES SO GCEEN ETO NS EERNSSTANRSGRERNS
DOMESTIC ¢(D.Q.T.3
Proper Shipping Name Chemicals, n.o.s.
INTERNATIONAL (X .M.0.)
Propsr Shipping Name Chemicals, n.o.s.
sass -~ - r L b L L L2 2 L Py I T Y Py Y Yy FY I I Y Y Iy rYy

N/R = Not Applicable or Not Available

The information published in this Material Safety Date Sheet has been compiled
from our experience and data presented in various technical publications. It is
the user’'s responsibility to determine the suitability of this infarmatieon for
the adoption of necessary safety precautions. We reserve the right to rsvise
Material Safety Data Shests pericdically as new information becomes available.

~- LAST PAGE -~-
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J. T. Baker Chemical Co. MATERIAL

Y aaney Totsonrt S SAFETY DATA
Chemtrac # (800) 424.9300 SHEET

Nationa! Response Center # {800) 4248802

oG

C0360 -01 Calcium Chloride, Pellets Page: 1
Effective: 10/25-85 Issued: 10/29/8¢

SECTION 1 - PRODUCT IDENTIFICATION

Product Name: Calcium Chlorade, Pellets
Formula: CaCl2

Formula Wt: 110.99

CAS No.: 10043-52-4

NIOSH/RTECS No.: EUS800000

Product Codes: 1313

NN AR R L S SRS NS PSS E LR A NSRS RSO TSNS ARESABES e

PRECAUTIONARY LABELLING

CL LT Y T Easensaa CTY YT Y YA PR AT Y YT R LR L L L LI DL AL L LA Ll

CONTACT

STORAGE: Kesp in tightly closed container.

SECTION I1 - HARZARDOUS COMPONENTS

aessusnee _mwen EL UL L LI D A P L LY LY Y L LY LY

Camponant 3 cas Ne.
Calcium Chloride 90~100 10043-52-4

LI T TR T DY P PP TR L DL P LTI P YL LI YL PR b Y Pl LRI Ll Dl ALl DL LD L)

SECTION 111 - PHYSICAL DATA

------ L 11 2 ] SIS PUAPERONCESERNRURNNEREEEEEERERE SR
Boiling Point: N/A Vapor Pressure(wmHg): N/A
Melting Point: - P72°C ( 1422°F) Vapar Densitylair=13: N/A
Specific Gravity: 2.18 Evaporation Rate: N/R
(320-1) (Butyl Acetate=1)
Solubility(ﬂzo): Complete (in all proportions) % Uolatiles by Uoluwe: O
‘\) Continued an Page: 2

A8
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A J. T. Baker Chemical Co. MATERIAL

222 Red Schoot Lane Phillipsburg, N.J. 08865
JT.Baker 24-Hour Emergency Talephone - (201) 859-2151
® Chamirec # (800) 424-9300
National Response Center # (800) 424-8802
CG360 -01 Calcium Chlorade, Pellets Page: 2
Effective: 10-25/8% Issued: 10/29-85

LT LYY P T ey e Y P T P P T P Py Y Y Y Y P Y Y LY L L R P Y L Y

SECTION III - PHYSICAL DARTA (Continued)

Appesarance & Odor: White pellets.

LR L L P T eI R PR L Y R L P A L P D A P P P Y P LT 2T IS P P Y Y Y Y]

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

LA L R T T T P I T P L e L A Y L LTI P LY L P P P Y PP L Y LSS L Y vy vF s

Flash Point: N/7R

in
Use extinguishing wmedia appropriate for surrounding fire.

Firefighters should wear proper protective eguipment and self-contained
breathing apparatus with full facepiece operated in positive pressure mode.

hydrogen chloride

A S e N RN A AN A S S A SRS SO AN AN TSRO NGNS RS AR LSS

SECTION U - HEALTH HAZARD DATA
L L L LU DL AL P I TP L LY T I PPl 231 T2 e Py T Y Yt YT Y P Y P Py Y P Y I YT I P YYY Y Yy
Toxicity: Lbso (oral-rat}imgskg) ~ 1g00¢
I‘DSO (apr-mouse)(mg/kg) ) - 280

Contact with skin or eyes may cause severe irritation or burns.
Ingestion may causs nausea and vomiting.
Dust may irritate nose and throat.

SESBRSUSEW S DS N WS DG SRS SRS L. 11 ] -
SECTION UI - RERCTIVITY DATA

CEOENEVESFESRELARENARESeALNSEANSEEREGSaN LR AL L L

Stability: Siable Hazardous Polymerization: Will not occur

Conditions to Rvoaid: moisture

Incompatibles: most cormon metals, water

Decomposition Products: hydroger chloride

ANSENMCSARSEIERRASRSEERD sewew - AN NS ENASS AT ERENDe
SECTION VUII - SPILL AND DISPOSAL PROCEDURES
(T I I Y Y T Py Y LY Y Y P ey ) (3T PII LY LT PR P LI YTy y ]

Wear sslf-contained breathing apparatus and full protsctive clothing.
With clean shovsl, carefully place wmaterial into clesan, dry container and
cover; remove from area. Flush spill area with watsr.

Dispose in accordance with all applicable federal, state, and local ()
envirommental regulations.

Continued on Page: 3
. A39
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J. T. Baker Chemical Co. ‘MATERIAL

222 Red Schoot Lane Phillipsburg, N.J. 08865
JIBaker 24-Hour Emergency Telephane — (201) B59-2151
VG Chemirec ¥ (800) 424-9300
National Response Center # (800) 424-8802
-
C0360 -01 Calcium Chloride, Pellets Page :
Effective: 10-25/85 Iasued: 10-/28/¢

RN TR NS SCA AN AN NI TS EGSEAR S I ST E AR N S TSSO E SN RSN N AR NOACEOERE RS
SECTION VUIII - INDUSTRIAL PROTECTIVE EQUIPMENT
LAl 2 T RIS Y R L L b L oY R 2 R i P R Py e it rary s Eys Pyl vy 43y
VUentilation: Use adequate general or local exhaust ventilation
to keep fume or dust levels as low as possible.

Respiratory Protection: None required where adegquate ventilation
conditions exist. If airborne concentration is
high, use an appropriate respirator or dust mask.

EyesSkin Protection: Safety glasses with sideshields, uniform, rubber
gloves are recaoammended.
Lalab Lt L LD L I D e LI L P A T T DY Y L PP P Yt 2 T Pl 2 A Bl L L Ll R 1 J

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

SAF-T-DATAT! Storage Color Code: Orange

Keep container tightly closed. Suitable for any general chemical storage

area.

T ESe A S N AN S eSS R S SR A A USSP E AN SN SO NGRSO P RS T AN REERNE RS-
j) SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

b b L DA L R T R T P LYY YLy LY Ry Ty s LYy rydyy s 1y

DOMESTIC (D.O.T.)

Proper Shipping Name Chemicals, n.o.s.

INTERNBTIONAL (1.M4.9.)

Proper Shipping Name Chemicals, n.o.s.

BEEaANSENS S AESSUARNENSNESEAS A BERMRES s - HaeEW -.

N/R = Not Applicable or Not Available

The information published in this Material Safsty Data Sheet has been cowmpiled
from our experience and data pressntad in various technical publications. It is
the user's responsibility to determine the suitability of this information for
thes adoption of neceasary safety precautions. Ue resarve the right to revise
Material Safety Data Sheets perindically as new information becomes available.

)

-- LAST PAGE --
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Telophone: (4 14) 273-3850
TWX: (810) 282-3052 Alonche
Jelex: 26 843 Aldrich M

FAX: (414) 2734970

aldrichchemical co.,inc.

PO. Sox 355, Mivauhee, Wisconain 53201 USA

chemists helping chemists in research & industry

)

08725792
1

SHEET PAGE
=200 MESH, 992

SAFETY DATA
CALCIUM SILICATE,

IDENYIFICATION
TOXICITY HAZARDS

ACCOUNTING OFFICER
NAME

RY RD
9180~-6133

EERS

MATERIAL

Y OIRECTYOR

#:1344-95=2

PRODUCT #3 37266-8
CAU3SI

CAS

HQHG’AI.'V

D NTOUXINZ

QO HTTZI

[EF 4 4Y]

LA ISHHIL
o L3 & g

oc SodTgs e L3

REVI

WITH SOAP AND COPIDUS

OR SKIN ABSORPYION.

MUCOUS MEMBRANES AND UPPER
LY FLUSH EYES WITH COPIOUS AMOUNTS OF

HEALTH HAZARD DATA
.

E
S
TELY WASH SKIN

}
E
CONTINUED ON NEXT PAGE

LATIONs INGESTION,
DIA
NUT
OlA

€S (RTE
HEREe. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION.
L]
L]
b ]

ISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANC E z Ccs)
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i
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chemusts helping chemists n research & industry Talophone: (4 14) 273-3850°
TWX: (910) 262-3052 Alaricher

aldrich chemical co.,Inc. = ses-
- , i ] FAX: (414} 273-4970

T PO. Bax 355, Miwakee, Wisconsin 53201 USA

-

HATERI AL SAFETY DATA SHEETY PAGE 2
CUST#: 580031
PO#:
PRODUCT #: 37266-8 NAME: CALCIUM SILICATE, ~-200 MESH, 99X
CAS #:]1344-95-2
MF: CAD3S]
HEALTH HAZARD DATA
IF INHALEDy REMOVE TO FRESH AIR. IF NDT BREATHING GIVE ARTIFICIAL
RESPIRATIONe IF BREATHING IS DIFFICULTe GIVE OXYGENe
IF SWALLOWED, WMASH OUT MOUTH MITH MATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.
PHRYSICAL DATA
SPECIFIC GRAVITY: 2,900
APPEARANCE AND ODOR -
HITE POMDER
- — .  S— - F[RE ANQ ExPLuS[ON HAZARD D‘TA - T — -
EXTINGUISHING MEDIA
WATER SPRAY.
CARBON OIOXIOE, ORY CHEMICAL POWOER OR APPROPRIATVE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTVIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HMAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDIYIONS.
REACTIVITY DATA
INCOMPATIBILITIES
STRONG DXIDIZING AGENTS
HAZAROOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OfF:
SILICON OXIDE

SPILL OR LEAX PROCEDURES ~wwwmeccm~—rman

F MATERIAL IS RELEASED OR SPILLED
» CHEMICAL SAFETY GOGGLES, RUBBER BODTS AND HEAVY

WE
V)
IN A BAG AND MOLD FOR WASTE DISPOSAL.

CONTINUED ON NEXT PAGE
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TWX: (910} 262-3052 Aldnche:

Telephone: (4 14) 273-3850
Tolex: 26 843 Aldrich MI
FAX: {414} 273-4879

aldrich chemical co.,inc.

PO. Box 355, Mivmukee, Wiscongin 53201 USA

chemists helping chemists in research & industry

£

PAGE 3

SHEET
AbJ) SCRUBBER

OATA
STIBLE SOLY"NT ANO BURN IN 4
ERBURNER

AFTER MATERIAL PICKUP IS COMPLETE,.
=== PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---

RINSE IMMEDIATELY WITH PLENTY OF

S AFETY
NAME: CALCIUM SILICAYE, =200 MESH, 99%

N AND CLOTHING.

T _GLOVES.
NGe

SPILL OR LEAK PROCEDURES w=e-—rm=———=e-
ORe

AND EYE/FACE PROTECTION.

MATERTI AL
37266-8

#:1344-95-2

CAU3SI

OR MIX Y
INC INERA

€ AREA AND WASH SPILL SITE

ISING DUST.
AL METHOD

PROOUCT #
D RA
ILAT
SPOS
gLVvE
ICAL

CAS
L1 51

=woa

TABLE FOR ANY QAMA

THE ABOIVE INFORMATI
ASOVE PRODUCT.

ALL INCLUSIVE AND S
TERMS AND CONDITI

¢ INC.
COPIES FOR INTERNAL USE ONLY.

COPYRIGHY 1992 ALDRICH CHEMICAL CO
LIMITED

C
LICENSE GRANTED TO MAKE UNLIM
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phillipsburg, N.J. 08865
24-Hour Emergency Tetephone - (201) B59-2151
Chemtrac # (800) 424-9300
National Response Center # {800) 424-8802

©

$4520 -01 Sodium meta-Silicate, 9-Hydrate, Crystal Page:
Effective: 09,27/8S Iesued: 03-/30/8

SECTION I - PRODUCT IDENTIFICATION

Product Name: Sodium meta-Silicate, 9-Hydrats, Crystal
Formula: Na25i03 9H_0
2
Formula Wt: 284.20
CRS No.: 06834-92-0
Product Codes: 3868

PRECRUTIONRRY LABELLING

LA LTI L L DL Pl T AL LI Y L T I Y P LY L PRSPPI SR Y YR PO PP R R L 2L L Lt o

WARNING!
CRUSES IRRITATION
Rueoid contact with eyes, skin, clothing.
Keep in tightly closed container. UWash thoroughly after handling.

L P L T 1] X T - aw SESTAMEENSDEORSRN - -ae -
SECTION II - HAZARDOUS COMPONENTS

sSvessawshn nEaan = . SASSSOwNGEE - -me
Component . 1 £AGQ No.

Sodium meta-Silicxte, 9-Hydrate 90-100 6834-92-0

SEAEPEOTESNESNEEA NS U RSO AESENS SOSNSNBERAREaGREaS® L L L] OSSN EDRNNEIEn
SECTION III -~ PHYSICAL DATA

SESENEEIDESSReAANSAGSSARE BN LT 2 1] LR LD LY P DL L LY LA L L2 T3 b 2 1 11)

Beiling Point: N7A Vapor Prsssure({mmig): N-/A

Melting Point:  N/A Uapor Densitylair=1): NA

Specific Gravity: 0.00 Evaporation Rats: N/A

(H20-1) (Butyl Acetate=1)
) Contirnued on Page: 2
Adb
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2\ J. T. Baker Chemical Co. MATERIAL
JT.Baker

222 Red School Lane Phillipsburg, N.J. 08BES
24-Hour Emergency Telephone - (203) 8592151 SAFETY DA
o Chemirec ¥ {800) 424-9300
National Response Center ¥ (800) 424-8802
$4970 -01 Sodium meta-Silicate, 9-Hydrate, Crystal Page: 2
Effective: 08-27-/8S Issued: 09-30,8S

SECTION III - PHYSICRL DRTR (Continued)

Solubility(ﬂzo): Appreciable (more than 10 %) $ Uolatiles by Uoluame: 0O

Appearance & Odor: White platelets.

LY T I PP R PR AP P P X P P PP R PP PRSP L YRS AL LY L P ALY LY L L LY LAttt 2 Ld

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/7R

Use extinguishing media appropriate for surrounding fire.

SECTION U - HEALTH HRZARD DATA

Ingestion may cause gastrointestinal pain.

In case of contact, immediately flush eyes with plenty of water for at (
least 15 minutes. Flush skin with water.

SECTION UI ~ REACTIVITY DRTA

Stability: Stable Hazardous Polymerization: Will not occur
Conditions to Avoid: none documented
Incompatibles: fluorine

SECTION UII - SPILL AND DISPOSAL PROCEDURES

et e L DL D LR Y DTS L L LIS L T YA YL LIRS IR e L P R Y YY)

n J
Uear self-contained breathing apparatus and full protective clothing.
Wilh clean shovel, carefully place material into clean, dry container and
cover; remove from area. Flush spill area with water.

Dispoce in accordance with all applicable fedsral, astate, and local
envircrmental regulations.

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT

Seseesaxes aenw AL L DAL LLE Y DT ELL L Y Py Y Ll LI T YR YT )

Uentilation: Use adegquate general aor local exhaust wentilation
to keep fume and dust levels as low as possible.

Respiratory Protection: MNone required where adequate ventilation
_conditions exist. If airborne concentration is ( .

Continued on Page: 3

.
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J. T. Baker Chemical Co. MATERIAL

222 Red Schoot Lane Phillipsburg, N.J. 08865
24-Hour Emergency Teiephone -- (201) 8532151
Chemtrec ¥ (800) 424-2300

National Response Cenisr § (800) 424-8802

@

$4320 ~01 Sodium meta-Silicate, 9-Hydrate, Crystal Page .
Effectave: 09/27/8S5 Issued: 09,30/t
SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT (Continued)

P eegeprgnpegngmpapempegppmaeyrpepeprpep LA L LY T R L TR R T LY TR L R R L DL Dl bl ot bk ot

high, use an appropriate respirator or dust mask .

EyesSkin Protection: Safety glasses with sideshields, umfor-, proper
gloves are recowmended.
----.-........-.-------..--.‘.-.‘-I-.-----.-.-.-I----....-.---.-.---.---.------
SECTION IX - STORARGE AND HANDLING PRECRAUTIONS

SGF-T—DQTQTM Storage Color Code: Orange

Keep contsiner tightly closed. Suitable for any general chemical storage
area.

-.----.--------------.-Q---.-----------..-'..--l-------------i----------..-.---

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

YTy Ty ey ey R R YA DT TR R L LR T L L S L L L LR o d el okl bbb

DOMESTIC (D, O.T.J

Proper Shipping Name Chemicals, n.o.s.
) lammenoel Lo

Propsr Shipping Nams Chemicals, n.o.s.

.-------.------‘---.---------.--‘.--------------.----..-----.--...---—.----.--.
N/R = Not fpplicable or Not Available

The information published in this Material Safety Data Sheet has bean compiled
from our experiance and data presented in various technical publications. It 1s
the user's responsibility to determine the suitability of this information for
the adoption of necassary safety precauctions. lUle reserve the righs to revass
Material Safety Data Shaets periodically as new information becomes available.

-~ LAST PAGE -~
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phillipsburg, N.J. 08865
24-Hour Emergency Telephone - (201) 858-2151
Chemitrec # (800} 424-9300
National Resp Center # (800) 424-8802

)

U@

54982 -01 Sodium Silicate Solution Page:
Effactave: 10/24/85 Issued: 10-25/8

LOA LR T YR P YA T L PR P PP Y P Y PR PP Py PR Y R PR YL 2P PR R LI Y XY Y YT T -y

SECTION I - PRODUCT IDENTIFICATION

Product Name: Sadium Silicate Sclution
Formula: Na20(510.,) (H,0)
2 "x 27y
Formula Wt: .00
CRS No.: 01344-09-8
Common Synonyms: (ater Glass; Soluble Glass; Silicate of Sods
Product Codes: 5135,3877

PRECAUTIONARY LABELLING

e 'm‘m
‘mu CoNTacy
01102
= U
e o

Precautagnary Label Statements

WARNING |
CRUSES IRRITATION
Avoid contact with eyes, skan, clothing.
Keep in tightly closed container. UWash thorocughly after handling.
LA A 2 4 2 X 1 L2 2 P R &t R 22 P 3 LR L 2 0 403 1 8 2 1383 F R0 0 3 B 0 4 0 48 £ 2 L0 LA 0 X 2 0 AR ER .2 2 0 31 Uit LA LB

SECTION II - HAZARDOUS COMPONENTS

Componant b €as o
Sodium Silicate - 35~40 1344~09-8

SECTION II1 - PHYSICAL DATA

RGN NG AS NS EN NEEAN AN L AN EA S A I AT N S EE A AN NS AN AN AR AN R ERRANERRRATS

Boiling Point: 102°C « 216°F) Uapor Pressure(mmHg): 18

Melting Point: N/R Uapor Density(asir=1): N/A

Specific Gravity: 1.30 N Evsporation Rate: N/A
(H20-1) (Butyl RAcetate=1)

Continued on Page: 2
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phitlipsburg, N.J. 08865
JT.Baker 24-Hour Emergency Telephone - (201) 858-2151
V° Cherntrec # (600) 4248300
Nationa! Response Center # (800) 4248802

54982 -01 Sodium Silicate Solution Page: 2
Effectave: 10-24/85 Issued: 10/25/8%

SECTION III - PHYSICAL DATA (Continued)

Solubxliiy(ﬂzolz Complete (in all proportions) & Uolatiles by Uolume: 70-80

Appearance & Odor: Colorless, turbid liquid with no odor or slightly $oopy odor

SECTION IU - FIRE AND EXPLOSION HRZARD DATA

Flash Point: N/R

AN -
Use extinguishing media appropriate for surrounding fire.

LI YL PP Y Y P AR e 2L D222 DR P A D PR LYY VY P YT Y L il Ll Ll il ol ol dd

SECTION U - HERLTH HAZARD DATA

Contact with skin or eyes may cause irritation.

In case of contact, immedaately flush epes with plenty of water for at
least 15 winutes. Flush skin uwuith water.
EIZ TR PR LYY LY RS DL UL LSRR SRR LY R R L R L L L L L AL LAl b )
SECTION UI - REACTIVITY DATR

EX IR PR P LY P S DA YA I P L PE R DY P YRS AL LR L LA LRl Ll bl L

Stability: Stable Hazardous Polymerization: Will mot occur

Incompatibles: mineral acids, orgenic acids, wmost cowmon metals,
organic materials
P T I I T TIPS Y R YT SRR FY R P LSRR Y PSS LT DR R Y 2 DA A 22 DL DY A L L L g L)

SECTION UIl - SPILL AND DISPQSAL PROCEDURES
EL T T LI FY PRI LD R AR LR AL DY E LR DR L LD A L LA XL bR L b b A b 2.
n h
Wear suitable protective clothing. Take up with sand or other noncom-
burtible absorbent material and place into container for later disposal.
Flush spill area with water.

Dispaose 1in accordance with all applicable federal, state, and local
environmental regulations.

XX R P ey Y Y R e LT L P P YRR P IR R R R P A LR L LA L et
SECTION UIIl - INDUSTRIAL PROTECTIUE EQUIPMENT
N AN AN NS EN AR RIS R AN SRS N RS AR NN AN E A AR TS CRE AP NS AN ERE AR RS

Uentilation: Use adequate general or local exhaust ventilation
to keep vapor and wmist levels as low as possible.

Respiratory Protection: None required where adequate ventilation

conditions exist. If airbormne concentration s
. high, use an appropriate respirator or dust mask.

Continued on Pages: 3

€
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A J. T. Baker Chemical Co. MATERIAL
m" 222‘“53-?«%?3"5':%273.,"@ Tclephonzrfl(li'%s‘l?%?@giéim SAFETY DAT H

V. Chemirec # (800) 4249300 SHEET

Nationa! Responss Center # (800) 424-8802

$4882 -01 Sodium Silicate Solution Fage
Effective: 10-/24-85 Issued: 156-25/8*
A AT P Y RS R Y T L PRy VRS Rl 2 T 2 R 2 R PR Y R P E RS YR E A T L LR LA X 2 0 LAY RS 2 2 R L X 4 5 ¥ 3% 23
SECTION UIIl - INDUSTRIAL PROTECTIVE EQUIPHMENT (Containued’
L P L L 2 P 3 L2 ¥R 1 B 2 2 L a3 3 0 B2 2 o2 Y B F i 4 0 0 L D1 L L2 B LA X B R LA L LY L2 2 3 24
Eye/Skin Protection: Safety goggles, uniform, apron, rubber gloves are
recommended. i

AAL L LR L P I L I L L L Y I ST P T P Y PR LR P L T L D L LR R R R R L DL R LY L Y

SECTION IX - STORAGE AND HANDLING PRECARUTIONS

SRF-T—DRTATH Storage Color Code: Orange

Keep container tightly closed. Suitable for any general chemical storage
area.
LA A LA L P2 AR R PR T P i P A Yy IR Y33 I PR3 PP R AL B L LD L2

SECTION X « TRANSPORTATION DATA AND ADDITIONAL INFORMATION

PEEES NGNS NDORRENPWS Pwwwma L L 1 1 3 SASANEPFBENPP ISR UASNSERLENANASEEOeS
ROMESTIC (D.O.T.)
Proper Shipping Name Chemicals, n.o.s.
INTERNATIONAL ¢T.M,0,)
) Proper Shipping Name Chemicals, n.o.s.
LLL LA LY 2 L I e LY e LRIl i Py L0 DLy A T L bl L 2 1 L2 2 b

N/Q = Not Rpplicable or Not Ruailable

The information publishad in this Material Safety Data Sheet has been compiled
from our expesrience and data presented in varicus technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. We ressrue the right to revise
Material Safety Dats Shests periodically as new information becomes available.

-- LAST PAGE --
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MATRRIAL SATETY DATA SEIRT - °A° SIDB
{Rase resipspackaged 5-gallon pdil or drm)

WANDLACTIRSR/DISTAINUROR: CHRMICAL MANB/LABEL(
GRS} WOORTAIL, IKC. MODITAIN CROVT °)' SIDE

{78) 629288 {TNCLOOES BELOY FORMILATIONS}
La 3 00M 5 156, TL3Y, SOIL STAB, LOY VISC,

ABDISCR, LLLIMIS +a101 CEEKICAL YATER CUT-OFF GRORY

$RCTICH §1 CNRNTCAL AND PHVSICAL FROPERYIES

LAZARDOUS DRCOMPOSITION PRODOCES: Oxides of Carbon and Bitrogea.

THCOMPA 1Y {EEKP AWAY HRON): Water,{MOLSYURR,ALOONOLS,
anines,atronq acids and bases.

0110 AR) MALIADOGS TNCARDIENYS: Folymeric, Netbylese Dipheasl Isocyasate
{iD1), Yoluese Diisocyasate Pree
Isocyanate (181}, Polyether Pregolyaer

JoR: Liquid 0DOR: Aromatic Odor
AMRMANCE: Viscous Liquid COLOR:Dark drwm
QRO QNY, L6 WL Nl > W1 ¢
BLTIK NN W0k > i1
BCes N7 B § RLATILE (3Y MM} DL
PN BT KL YAXOR PASSSRY 0 Bo 4t 20 G
YAPOR ORISITY > 1 < 6.00085
mm STABILITY: Stable

SCOSIfY AT 108 1: W04 FISCOSITY Af 3§ C:ik

(] AND RIPLOSION DAY

SYBCIAL FIRE YICRYING PROCKDGARS: Pire tighters sast be equipped to prevent
dreathing of vapors or products of cosbestion. Must wear self-costained
breathitg apparatas.

WAOSOAL JIRB D EIZLOSION NASARDS: Avaid meistare contamisation is clesed
contaisrs, Reaction with aoisture vill geserate €O 2 which may tpture the
coptainer.

TLASH POIRT: (NETECD USED C.0.C.) MDA

LTINGDISKING ACRNTS: Dry chenical, CO 2, waterspray, fod.

CeIoN 1Y (3

MRIESIOLE CORCERTRAYIONS AIR: Meehylese Dipbeay! isocyasate {01)

OSEA MEL 9.00 (¢) ppa, ACCIR THA .45 ppe

SITRCYS OF OVEARTFOSORE: [rritast to eyes & respiratory tract. Kay canse
Meadaches, sausea, cosghing, shortaess of breath, chest paiss. Kay result
ie respiratory distress.

T01ICOLOGICAL PROFERTIES: ¥ay cause allergic akia or respiratory reaction.
Perscas with knowo respiratory allesgies should avcid exposure o this
prodact.

ReRSERc JIRSY AID PAOCIDRES:

iny

Plash with plasty of water for at least 15 migetes. Call a physician.
. Sk Copacts

Yash thorooshly with soap and water. Resove costanisated clothisg o3
discard costaniaated shoes. Bask clathing before re-ese.

i)
Resove from contasiaated area to 3 fresd air swpply. Call a paysician
victin {5 mot breathing, quve arvificial respiratios. If breatzisg s
sittiendt, give orypo.
I Pallowd Cill 3 Pruiciad jasedistely.

(. R 10N TRP0RKATION

VERTLLAYION TYOR DROGIRRO.Mechanical geseral/local ezbaust ventilation
coatro} vapor or mists belov mavisue exposure lisits.

RSPIRATORY PROYRCTION.Use ooly RIOSH approved apparatas.

PROTRCYIVE GLOVRS:Bse iapervious rubber or plastic,

§TB PROTECTION: @ae safety qogqles and face shield to avord spiassing ¢
face.

{SCTION T WANOLING OF SPL{LS OR LEMES

10ith adequate wentilation, cover with & sert
absorbest waterial sach as clay or vermiculite, Lransfer to setai
coatainer. Satazate with water but DO NOT SRAL TRE CORTATRER {3 7 wi
geserated). Nash the area with water costaining S\ ammosia and detergi
Year respirator and other protective equipeent for protectios of eyes ¢
akio durisg cleat-yp.
WASTR DISPOSALiDistribatat/iannfactater is aot respossible for disposai
contaisers.Bayer must dispose of coasistent with Pederal, State, and k¢
requlations.

SCTI08 V1 SYECIN, PRICAGVIONS
h{ RARDLING shvord coatact vits

soistare. Costamination by mcistere or water say camse saterial o re:
and geserate €0 2 vhich will repture sealed costarmers. Stere titween
aod 85 degrees 1. (16 aad 30 degrees C)

SCTIN VIIT YRARGIORPATION OATA
BEIGHATED 37 §.0.. 0.5.0.0.7, PROPEK SETFPING ENGE:N}

135.0.0.0, BAIUD CiASSibose [0, IR MORE
LABELS REQOINED Moce for domestic tramspertaticd.

IBIGRY CLASSIVICATION: Liguid Plastic Matersal/MIss
TRAISIORTATION PARMRECY JNFORAPION: CEBX TRRC 1-M09-424-3300

GIARY S u Ml (]

SCTIO8 IR PRECAPTLONARY CORGLITS YRR JobN PROGICED IS M GRRAC
4 ISST 8 CORSTIGARD AS COUSPINE. TIB POMN WUST 0T B8 LU7Y L1NGK
T

GREXE WORTLIN, INC. IS & WABSKYING AGENCY. AST AND ALL OATA PRCVIDED £
GREEN WORNTAIR, INC. CONRS DIRBCTLY YDON THD CREMICAL WANRTACTUAS:=S TR
SEPILY CRREN WOOWTALR WITE PRODOCT. YUK $SIR MOUST DEYERKIER TEE ACWM
ABD COMPLETRNESS 0F SUCH TWPORNATION AN THE AFPROPRIATENESS 0 1R
NATRRIAL POR TR SRS APPLICATION.

U BELISVE TSR SYATREXRTS, TECEMICAL INTORKATION AND ARCOMMKNDAT: K3
CORTAINED RISIN ARE RELIABLE, 00T TEIY ARD CLVER Z1TH0ST VARRAMTY C}

GUARABTEE OF ANY KIRD, LEMARSS Oh LIOLIKD, ABD MR ASSWMK N0 RESEUB3I611
70 ASY LOSS, BALGE, 0L RXMSE, DINACY 0h CONSQORNTIAL, ARLSIN. OfY
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MATERIAL SAYEYT JATA SERET - °)° SIDEK
(CATALYSTe packaged in piots or 1-gallen cans)

UMPACYARRDISHIMNCE,  CHRMICAL MAKE(LANRL
GAEEN NOTRTAIS, 1. SOTRTAIR GROUT (polyurecdane)
4025 aomm B CATALTSY

01508, LIWLS Wiw CREMICAL ¥ATSK CRY-081 GROGY

SICTION 11 CHOOCAL AND PROPRRTIRS

BAZARDOSS IRODICES: Onides of Carben a0d Nitrogen.

WAZARDORS BRCOKPOSIYECH PROICIS:

TRCONPATIBILIYY (KERP AUAY THOM:Beacts vith Isocyamates

101C U5 EALADORS IGREDIENS: Auine Catalyst it

PoRt: Liguid C00R: dnite

APIRARANCE: Visceus Liquid COLoR) Aaber

SPRCINIC GRAVITT: A3 9 20 C  DOILING POINt: > M9 ¢

LG NI B >
folsbility js waters slight ax 25 ¢ ) WOLATILS (BY WPY). AL -
CYAPORATION MifE, MIL 1AOR PRESSEE (s e gt 9 C)s

YAPOR BESITY > ) Bt applicable
wmm STARILITY: $table
VISCOSITY AT 190 B HD4 VISCOSITY 4% 20 C: M ops

SECEION IT1 PIRE AND ETPLOSION DATA

SERCIAL PIRE PIGBYING DROCEDURSS: fire fighters mot be equipped to prevest
breathing of vapors O products of condastiod. st wear self-costaised
breathisq apparatas.

78 0 SIo r B
1Y, (BTO00 B0 C.0.C.; MDA

EITINGUISRING KGREYS: Dry chemcal, (0 2, waterspray, foaa.

o8 IV_Ep A

PRRNISSIBLE CORCERTRATIONS AlR: EDA
SITECYS OF OVERRIMOSURS: lrritast to eyes & respiratory tract.

TOLICOLOGICAL FROMRRSIES: MDA
DUERGEICT FIRSY D PROCEOGRLS:

Irey:

Hush with pleaty of vater for at least 15 aimates. Call 2 physician,

$hi Conct:

fash thorousbiy with soap asd water. Resove coataminated clothisg ad
discard cootasisated shoes. ¥asd clathing befere Tesuse.

Iohalatios: .

Renove free costanisated area to a fresh aiv supply. Call o phpsicisn. ff
rictin is wot bresthing, give artificial respirsties. [ Sreathing is
difficult, give oxyyen.

SECTION ¥ _scl INEQROLTION
VRITILAYION TYPE RBOUIRND:Mechanical general/local exdaast veatl::tion

coptrol vaper o nists belov aazimus exposure limts.

ASSPIRAYORY PROTECYION: Ve only BI0SH approved apparacss.

PROTRCYIVE GLOVES:Use impervions Tubber of plastic.

JI8_PROTRCTION: Bae safery gogoies and face shield to avoud splaszsog ¢
face,

$8CT108 V1 RANDLING OF SPILLS OR IRAXS

Fith sdequate vestilation, cover with ap 1zent
absorbest saterial seh &2 clay or vermiculite, transfer to a vaste
coataiser,  ¥ash the arva with vater aad deteryent. Wear protective
equipaeat for protectios of eyes aad skia duning ¢iesn-up.

WASTE DISPOSA)Distribator/iaantactares is ot responsible for disposal
coataioers.burer aast dispose of coatainers codsistest with Pedera’, St
ant Jocal regulations.

SHCTION WIT SPRCEL PISCIOVIONS

106 AND STORGE: Store detwees 13 234
degrees 1. (16 and M degrees C}

1 SPORTATION

$.D. icse  [.D. NWORR. MES
1Bone for domestic Traaspertation.
{RRICHT CLASSIPICAYION: Renin Compound Class # 5§ Ites Jo. 40N
TRARSPORTATION GENGEECY [RPORGATION: CRRX TREC 1-804-426-4300

SCTUB IL_PUCHTON TS [l MO 5 8 151
WATERIAL AND MDST D8 CORSIDERED AS CONBOSTIME. TEE TOMK WOSY KC* SR L

(3P0SID 00 POTECYED.  SEICLO TEE JOM o EAY OF SPARSS VT & 18
wp

) H
QRS MOUSTALN, IDC. IS A MARKROING AGENCY. ARY AND ALL DATA MMGVIED @
GASEN WOGITALE, IBC. COMES BIRECTLY PRON TMX CHENICAL MANEACTWRLES THA
SUEPLY GRREN MOCETAIN WITH PROGOCT. TXR USER MUSY ORTERKINC T L2804
ALD CONPEETRNRSS OF SUCH INPORNATICH JND 7E APPROPRIATERRSS O T2
WATERIAL POR THR USERS AMMLICATION.
W3 SELIBVE TNR STASRMREYS, TECHNICAL INPORMACION AND ARCOMEEDAYICSS
CORTAIRED ESRIN ARS RELIANLE, DUT THBY MAD GIVEN VITHOWY WAMRMIYT 2%
GUARARTEE 0 MY KIND, KXMIRSS Ok DOLIED, IIDIIMD.WI:I‘XL
PO ANY LOSS, BANACK, OR KIPRESE, DIRECY OR CORSRQUERYLAL, ARISING 3
Ik 852,
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POTABLE WATER COMPATIBILITY,AND THE EPA

H.H. HOLMES TESTING LABORATORIES, INC.
Report No. 1 « 170 Shépard Avenue « Wheeling, lllinois 60090 * Area Code 312 - 541-404(

~ October 3, 1990 Lab No. CH 5929
File No. 8069.0

- Green Mountain, Inc.
4 N 250 Rte. 53
" Addison, IL 60101

. Dear Sirs: - - - - _
At your request a sample of Mountain Grout® (Regular) was moided and pfaced in a distilled water
bath for twenty-eight (28) days. There was no leaking of any chemical in the distilled water at the
end of seven or twanty-eight days.
‘We feel that the Mountain Grout® that is used to repair and waterproof the concrete struc-
ture Is not harmful to potable water.

Hoping to have been of service, we remain,

Respectiully submitted,

Richard E. Nelson, Jr.
President

REN/pbn

ENVIRONMENTAL PROTECTION AGENCY NOTICE

NOTE: As of July 7, 1988, the EPA no longer approves or disapproves the effects of
substances which come into contact with potable water. See the "Federal Register” of
that date entitled “Part IV Environmental Protection Agency, drinking water technical
assistance: termination of the federal drinking water additives program notice".
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DEC 28 'S99 12:06 FROM HAYWARD-BAKER-MAYFLD PAGE . 806

U.S. DEPARTMENT OF LABOR
Occupational Safety and Hesith Admirsiration

MATERIAL SAFETY DATA SHEET

Required undet USDL Safety and Health Regulations for Ship Repairing,
. and Shipbreaking (28 CFR 1815, 1918, 1917)

SECTION §
[ BaA ARV URTR S v
DY NEEF AMERICA INC. ] (517) 681-5791
N $ete 008 Dp
122 North Mill Streec - $r. Louis, Michigan 48880

[ CR k435 S ARRIATY -
TACSS 020 NF/TACSS 025 Wr
Polguthmulhlzuoc!nutu

SECTION Il — WUS INGREDIENTS
PAINTS, PRESERVATIVES AND SOLVENTS - é‘é ALLOYS AND METALLIC COATINGS w| Jv
e ] maswnAL
CATATRY L g
L} BRETALUC CORTINNS
s TR WAL
ADSRVER L]
o
HAZARDOUS MIXTURES OF OTHER LIOIAOS, SOLIDS, OR GASES - M_“'
|__Tolyursthanes containing free fsocyanate groups 00
SECTION I - PHYSICAL DAYA
SRIINTTN  Decomn, 260° C | vmomeowervnp.y 1,! = 1,2
WA e ——.  150° C 1.4 e ()
VASOR SRNTY WA = B - 8,9 FWPOUATION RATE {1
SOLUSRITY & Wi tR {nsoluble

AMrasmcssneecn  Brown liquid

SECTION IV — FIRE AND EXPLOSION HAZARD DATA
Rl T e =
€.0.C. 160° C | | A

oo =
- Mster fog - "C02" -~ Dry chamical
| SR ToR TN PGS ———
O, VT ARS DR SATRSE
PAGE (1} {Continued on revaee side) WR.M. it
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DEC 28 9@ 12:07 FROM HAYWARD-BAKER-MAYFLD

PAGE .87

SECTION V — HEALTH HAZARD DATA

[’Wm

Not _established

JLiquid: Irritating to skin and eyes

oo D FRECS
| Eye contact: Imzediately flush with plenty of water, obtain medical care

Vepors: lI:zritatiag to eves and lunpe

Skip contact: Wesh with soad and wates

Inhalotion: Provide fresh sir, diecard contaninated clothing

. SECTION VI — REACTIVITY DATA

sTAL =

P S

. SECTION Vi1 - SPILL OR LEAK PROCEDURES
Spills can be absorbed fn absorbent esrth, the absorbent can be swept up and transferred
to av open drue filled with water and allowed to stand in a ventilated location for 48
hours

Bl Ll o
Decontaninated vasts is harmless aad should be disposed according to locsl regulations

- . SECTION Vill ~ SPECIAL PROTECTION INFORMATION

o
RO ENAT- VO
T E—— - 1 =

" poiler suit/overall

SECTION IX — SPECIAL PRECAUTIONS

[TEIIPER VS ok Tain o wasstmsl AnS FTORACE
Lg;g frow \:.:cr and ‘moistura, use only with sdegquate ventilation, avoid eye contact,

avoid prolonged breathing of vapor aud prolonged or repeated skin contact.

el T s
Ksep container closed when not in use.

PAGE DD

L
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/- DEC 28

‘90 12:87 FROM HAYWARD-BRAKER~MARYFLD PAGE . 288

U.S. DEPARTMENT OF LABCR
Occupations! Ssfety snd Heslth Administration

MATERIAL SAFETY DATA SHEET

Required under USDL Safety gnd Heshh Regulations for Ship Repairing,
Shipbuilding, snd Shipbreaking (29 CFR 1918, 1816, 1917}

SECTION |
o]
DE NEEF ANERICA INC. $17) 681=5791
ER 1™

“122 North M41ll Strest - St. louyis, Michigan 48830 :
Re. - J:EI___—WM
. . I ACSS Accelerstors C-852/C-855
SR

SECTION 11 —~ HAZARDOUS INGREDIENTS

PANTS. PRERERVATIVES AND SOLVENTS % | o ALLOYS AND METALLIC COATINGS »| o |
- DTS SADS WETAL
i CATALTEY AUDYS
Yoot SETALLC COATIVRE
hostatid S s oes 0% come v
ACDITVES Linand
L]
HAZARDOUS MEXTURES GF OTHER LIOUIDS, SOLIDS, OR GASES » | S
Alifatic Amive ) 100
. SECTION {ll ~ PHYSICAL DATA
Jousamaren 3 wa, Hg 100° G | swscouwysgpen 0,90-0,95
Wron M —) 35 € <t oy : 100
WIOROPENY U -« % Svescmaromaary  (BuOAc = 1) <1
SOUUMRITY &0 varTon epuision

Avtmamcsus e . Colorless or blue liquid, amine odor

SECTION [V — RRE AND EXPLOSION HAZARD DATA

[TIRARH PONT Biciuns wads T
TR el0.c. 108 € | . = 1

Rl o1 e
Chewical = COZ ~ Vater fog

Do _not use foam
¢ AL T A GRS RADREY
¢
PAGE T . 1Comirund on roverss sidel m&m&.;g
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DEC 28 *98 |2

: @7 FROM HAYWARD-BRAKER-MAYFLD PAGE . 999

B CTT T uaa

SECTION V — HEALTH RAZARD DATA

Liquids: Irritating to skin and eyes

Not esgablished

AND IRIT AD

Eye concacc: Immedistely flush eyes vith plenty of water. Obtain medical care

Vapors: Irritating to eyes

Skin contact: Wash with soap and water

Inhalation: Provide Evesh air

SECTION VI ~ REACTIVITY DATA

[ SiasinY LSS VS IS5
2T

. “,’.“ STARE - XX -
T — Ty~

''''' - NONE
[T ATARIUS CRCORITT N WORTE

e——— - o * NORE
wanvoous - Mavocoun e
- WA NOT SCTm * n

SECTION Vil — SPILL OR LEAK PROCEDURES

TOM
Collect a8 wuch ss possible - wash down area with vater as required

[ WAl S TS
Incinerate properly, and maybe bleed siovly into vaste water system with treatment
plase (in sccordance with local regulstions)

SECTION VIl — SPECIAL PROTECTION INFORMATION

[ OAERKATENT FRSRCTER Ry Toonl
[~ RTRAGN v 4 =
- LT —7 [
x 1 xx
- OTR FSTRE ey

Bofler suit/overall

OO TRRAT.

I RGNS VT VAR S bt i TYSwAdt
Uss only with edequate ventilation, avoid eyes contact or nlnp( mat’u!! of vapor
and_prolonged or repssted skin contsct. Keep container closed vhen not in uss.

SECTION IX -~ SPECIAL PRECAUTIONS

PAGE Y

ety 33
T TOTAC PRGE 85 o+
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’;//' DEC 28 °88 12:8S FROM HAYWARD~BAKER-MAYFLD FRGE .BB2
¢ ="

L. -

5 a% 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

M WASHINGTON, D.C. 20460

. #r., Bert Rriekemans A
Genaral Manager -
.. De Neet Amerjica Incorporated
.7 122 Rorth Mill Street ’ : ’
8t, Louis, Michigan 48880-0034 -

RE: Plle Number 07-002.00AEBS3 This document should be
: R . retafned as OWAAN 1579, -
Dexr Mr, Kriekemansi:

Baged on information submitted, the product lls:e& below {s
aceeptable for use as a coating for potable water applications
‘when used within the conditions stated below:

Product: TACSS Chemical Grout ¥

Conditiones- 1, The product is properly applisd according
to the manufacturer's specific.:ions.

. 2, The percentage of total surface coversd
is less than 10% of the area contacting
the water-

3. The product continues to meet the -~
"' specifications of good manufacturing
' practices. .

4. After complete curing, the repaired surface
‘e ’ is thoroughly rinsed with potable water prior
. to being placed in eervice. ’

We would not anticipate any adverse health effects resulting
from such ute of this product assuming the product continues
to meot the supplied specifications.

We are currently in the process of revising our evaluation
procedures as outlined in the PFederal Register, vol. 44.

No. 141, 42775-8, July 20, 1973, When these revisions ace
completed and the interim procedures are in place, all existing
advisories will be periodically reviewed. .
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//// wew &0 2V 12:85 FROM HAYWARD-BRAKER~MAYFLD FRAGE.Be3

Our cpinion concerning the safety of the product does not con-
stitute an endorsement, nor does it relate to its effectiveness
for the intended use, If this letter iz to be used in any way,
we require that it be guoted in its entirety, :

Sing telgyour .

. Q « Hanson, P.E,, Chief
T 8ed and Technology Branch . -
-Cri a and Standards Division
S - Office of Drinking Water (WH-550)

ce: Regional Drinking Water Representatives
- Holders of the Water Supply Guidance Series
Hr. John Trax, State Programs Division, ODW
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09-65
4 General Offices 1086
3M Center
St. Paul, Minnesota 55144-1000
612/733-1110
Duns No.: 00-617-3082

MATERIAL SAFETY
DATA SHEET m

DIVISION: CONSTRUCTION MARKETS
TRADE NAME«

SCOTCH-SEAL(THM) BRAND CHEMICAL GROUT 5600 (FOAM)
SM 1.D. NUMBER: 62-5600-3520-6 62-5600~8521~9 93~0701-2937-3 98-0701-3968~-2

ISSUED: JANUARY 3, 1992

SUPERSEDES: MAY 24, 1991
DOCUMENT: 10-6976-1

—1 THGREDIENT —C.A.3. T, ——FERCERY

URETHANE PREPOLYMER .. 0.0 - 9.9
FSLUBNE 2,4-DITSOCYARATE .. .. ... 2.5 - 1.5
TOLUENE 2,6-DIISOCYANATE - ooomvnennesy 91-08-7 < 0.4

THIS PRODUCT CONTAINS THE FOLLOWING TOXIC CHEMICAL OR CHEMICALS SUBJECT TO THE REPORTI!
REQUIREMENTS OF SECTION 313 OF TITLE III OF TKE SUPERFUND AMENDMENTS AND REAUTKORIZATIC
&c:cgm‘iglﬁ AND 40 CFR PART 372

TOLUERE 2,4-DIISOCYANATE
TOLUENE 2,6-DIISOCYANATE

—Z. PHYSICAL DATA

BOILING POINTt.vucosoaccs

ca. 134.00 F

ca. 130. 0000 uml

ca. 2.00 A 1

ca. 1. 90 Dutvl Acetate = 1

ca. 100 Hater = 1
ca. 15 00 x by wt
.. < 198.00 gms/liter
VOC LESS H20 & EXEMPT SOLVENT ;/:98.00 oms/liter
 enseennssessssscsncvvnone
IBCOSITYT vccvcencccsnscaces cm. 500.0 CPS
MELTING POINT.ccocsvecncscses N/D
APPEARANCE AND ODOR: liquid, amber, sharp scetones odor

e xaRE AND EXPLOSTON HAZARD DATA
FLASH POINT:..ccoceccsevnene- 25.00 F

FLAMMABLE LIMITS - LEL: . ca. 2.60 2

FLAMMABLE LIMITS - UEL: . « ca. 12.80 x -
AUTOIGNITION TEMPERATURE: ... ca. 869.00 F

EXTINGUISRING MEDIA:

€02, foam, dry chemical or weter.
SPECIAL FIRE FIGHTING PROCEDURES:
Fire fighters should be equipped with full protective clothing und
full face shield self-contained bresthing apparatus.

UAL FIRE AND EXPLOSION S .
Extramely flsmmable. Overheated, closed containers adjscent to fire
could explode due to prmuro buildup,

~CODES: HEALTH 3 ﬂﬂ: 3 REACTIVITY 1
UNUSUAL REACTION MAZARD: none

Abbrevistions: Ns/D -~ Not Determined N/A - Not Applicable
A60
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00-65
3M General Offices 1087
3M Center
S1. Paul, Minnesota 55144-1000
612/733-1110
Duns No.: 00-617-3082
MATERIAL SAFETY
DATA SHEET m
MSDS SCO‘ICH-SEAL(TH) BRAND CHEMICAL GROUT 5600 (FOAM)
JANUARY 3, 19 © PAGE: 2 of

4, REACTIVITY DATA

STABILITY: Stable
INCOMPATIBILITY - MATERIALS 10 AVOID:
Reacts with moisture. Therefore, water and woisture must be svoided
prior to use.
OUS POLYMERIZATION: Will Not Occur
HAZARDOUS DECOMPOSITION PRODUCTS.
Carbon monoxids, carbon dioxide sand nitrogen decomposition products
including the possibility of hydrogen cyanides.

. ENVIRONMENTAL YRFORMATION

SPILL RESPONSE:
Observe precautionary information in all smactiona. Prevant materisl
from entering drains; use diking or cover floor dreins if necessary.
1f material enters drsin, flush with large smounts of water. Cover
spill with an sbsorbent material. Collect in openhesd drum or pail,
stir in an estimated equal amount of water end let sit 1/2-hour.

RECOMMENDED DISPOSAL:
1f waste is fully cured (by mixing with sufficient water), the gel
could be buried in & sanitary landfill. Uncured liguid waste should
be disposed of by chemicsl incineration or at o dispoaal facility
capable of handling flemmable wastes. Hastes should be disposed in
accordance with local and state regulstions. Uncured ligquid waste
materisl is dasigned ss DODI (fl-mbh waste) by USEPA RCRA
Standards (GOCFR Part 261.21)

ENVIRONMENTAL DATA:
N/D

SARA MAZARD CLASS:
FIRE HAZARD: Yu PRESSURE: No REACTIVITY: No ACUTE: Yaes CHRONIC: Yes

—%. SUCCESTED FIRST AXD

EYE CONTACT:
Jamedistely flush syes with plenty of water. Continue for 10 minutas
halding eyelids open. Csll a physician.

SKIN CONTACT:
Hash affected arse with soap and weter.

INHALATION:
If symptoms occur, ramove parson to fresh air. If symptoms continue,
call a physician.

IF SWALLOWED:
Do not induce vomiting. If person is conscious give ona to twe
glasses of water. Immediately call a physician.

Abbreviations: N/D - Not Determinad HN/A - Not Applicable
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00~65
3M General Offices 1088
3M Center
St. Paul, Minnesota 55144-1000
612/133-1110
Duns No.:s 00-617-3082

MATERIAL SAFETY
DATA SHEET w

MSDS: SUOTGN-SHL(TH) BRAND CHEMICAL GROUT 3800 (FOAM)
JANUARY 3, 1992 - PAGE: 3 of &

¢, PRECAUTIQNARY INFORHATION

OTHER PRECAUTIONARY INFORMATION:
Keep away from all sources of igniti.n, Avoid contact with eyes,
akin, and clothing. Wear eafety glasses or chemical goggles, butyl
rubber gloves and long sleeved clothing. Launder contaminated
clothing before reuse. Wash thoroughly after bandling. Avoid
breathing vapor . Frovide vonhlot:on sufficient to maintain vepor
concentrations below r e limits. Keep container
tightly closed when not in use. Store in a cool, dry ares swey from
combustible materials and alcchols. Keep cut of the reach of
children. For professicnal use only.

EXPOSURE LINITS

R t hesscesres N

ACETONE .. vess 150 pom THA ACGIH
ACETONE cen 1780 mg/m3 THA ACGIH
ACETONE wo. 1000 ppm STEL ACGIH
ACETONE venese 2380 mg/m3 STEL ACGIH
ACETON rraes 150  ppm WA OSHA
ACETONE seee 1300 mgrm3 THA OSHA
ACE‘(’ONE. 1000 ppm STEL OSHA
ACETOMNE ......... crsessaseveas 2600 mg/m3 STEL 0OSHA
TOLUENE 2,6-DIISOCYANATE ... ... ... o 005 Ppm THA ACGIH
YOLUENE 2,6-DIISOCYANATE ............. 0.036 mg’/m$ THE.  ACOIM
TOLUENE 2,6-DIISDCYANATE ............. 0.02 ppm STEL ACGIH
TOLUENE 2,G6~DIISOCYANATE ............. 0.1G6 mgrm3 STEL ACGIH
TOLUENE 2,6~DIXISOCYANATE ............. 0.005 pp= THA OSHA

0.06 mg/m3 THA OSHA

0.0 pom STEL

0.15 mg/m3 STEL OSHA

nos Ppm THA

TOLUENE 2,6~DIXISOCYANATE ..........0v. 0.02 ppm STEL 3M

% SKIN NOTATION: Listed substances indicated with "Y® under SKIN rafer to
the potential contribution to the ovarall exposure by the cutsneous route
including mucous membrane snd eye, eithar by eirborns or, more perticulsrly,
by direct contact with the substancs. Vshicles cen alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA:

~ ACGIH: Amarican Conference of Goverrmental Industrisl Nygienists
OSHA: Occupationsl Safety and Health Administration

3M: 3M Medical Depsriment Guideline

NONE: None Established

X HEALYH WAZARD DETA
EYE CONTACT:
Causes ssvere eye irritation.

SKIN CONTACT:
May cause skin irritation and sllergic reaction.

Abbreviations: N/D - Not Determined N/A - Not Applicable
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00-65
3M General Offices 1089

3M Center
St. Paul, Minnesota 55144-1000
812/733-1110

Dune No.: 00-617-3082

MATERIAL SAFETY
DATA SHEET m

MSDS: SCOTCK~-SEALCTM) BRAND CHEMICAL GROUT 5600 (FOAM)

JANUARY 3, 1992 © PAGE: & of 6

% REALTH HAZARD DAYA T3 TTT IR

INHALATION:
Vapor overexsposure may cause respiratory irritstion,
central nervous system depression, and allergic reactiocn. Symptoms
may include dizziness, headache, nausas, shortness of breath, and
tightness in the chest.

IF SWALLOWED:
Practically non-toxic based on laboratory snimal studies.

OTHER HEALTH HAZARD INFORMATION:
CARCINOGENICI{Y: Toluene Diisocyanate is & potentisl cancer hazard
cauging subcutsneous, pancreatic, liver, wammary, and circulatory
*(t:?;rs‘[:xctlzn;)onl route of expasure in laboratory animal studies
r3 - -

_TBECTION CHANGE DATER

HEADING SECTION CHARGED SINCE MAY 24, 1991 ISSUE

Abbreaviations: N/D ~ Not Determined N/A - Not Applicable

The informalion on this Data Sheet represants our current data and best
opinion as to the proper use in handling of this meterisl under normsl
conditions. Any use of the material which is not in conformance with this
Data Sheet or which involves using the material in combination with sny
other material or any other process is the responsibility of the user,
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Epin
2 JAY UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

3 WASHINGTON, D.C. 20460

JL t9 B
Ms. Georjean L. Adams,
Sr. Regulatory Specialist THIS DOCUMENT SHOULD BE RETAINED AS
Environmental Laboratory, DWAAN #1457,

Building 21-2W-05
Environmental Engineering &
Pollution Contrnl/3M
P.O. Box 33331
St. Paul, Minnesota 55133
RE: File Number 6-14AEBS3
Dear Ms. Adams:

Based on information submitted, the product listed below is
acceptable as a grout for repair of leaking joints and cracks in
potable water applications when used within the conditions stated
below:

Product: Scotch-Seal Brand Chemical Grout 5600 (foam)

Conditions: 1. The product is properly applied according
to the manufacturer's specifications.

2. The product continues to meet the
specifications of good manufacturing
practices.

3. After complete curing, the surface is thoroughly
rinsed with potable water prior to being placed
in service.

We would not anticipate any adverse health effects resulting
from such use of this product assuming the product continues
to meet the suppiied specifications.

We are currently in the process of revising our evaluation
procedures as outlined in the Federal Register, Vol., 44,

No. 141, 42775-8, Friday, July 20, 1879. Wwhen these revisions
are completed and the interim procedures are in place, all
existing advisories will be periodically reviewed,
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Our opinion concerning the safety of the product does not con-
stitute an endorsement, nor does it relate to its effective-
ness for the intended use. If this letter is to be used in any
way, we require that it be quoted in its entirety.

Sinderely yours
H Z'mm an i.{%.“,"ﬂ!fm‘g Chief

Additifps Evaluation Branch
Criter'Ya and standards Division, ODW (WH-550)

ce: Regional Drinking Water Representatives
Holders of the Water Supply Guidance Series
Mr. John Trax, State Programs Division, ODW

98.-0701-1747-2(28.2880)A2
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MATERIAL SAFETY DATA SHEET
FLUCRETRACT II LIQUID CONCENTRATE
PAGE 1 OF 4

o~ U - - o P P = = A A O TP e T ey -

. = = e T T W - R e W S W A S T e S A O S 4 T O 45 e e = e

PREPARED BY: M. L. MOORMAN
(513) 773-8933
DATE PREPARED: 11/15/80

- s B > o T > > T - —— T 4 W T WS AP TV . 4 YD o - -

PRODUCT INFORMATION

MANUFACTURED BY: FORMULABS, INC.
1710 COMMERCE DRIVE
PIQUA, OHIO 45356
(513) 773-8933 BUSINESS
(800) 424~-9300 CHEMTREC 24-HR EMERGENCY CONTACT

CHEMICAL NAME . . . . . . « + .+ . NOT APPLICABLE

CHEMICAL FORMULA . . . . . . . . NOT APPLICABLE
CHEMICAL FAMILY . . . . +» . . . . AQUEOUS DYE

o R A T\ = - - > O TR W B T Se G A A W O -

HAZARDOUS INGREDIENT % T.L.V. C.A.5. ¢
ZZEETFSETEIEXSESIIEIENESRESRCSFSCEC XS AEESESESESESIESSSERTITITSITII=LISE

NONE PER 29 CFR 1910.1200

vy e a4 4P WP ey e W o 5 a0 U W A e T R P e O s -

PHYSICAL DATA

- . o -~ - - e D TN T e Y S . v e R D e L e . W Y G -

PHYSICAL STATE . . + «+ + + + « « + « - « LIQUID
ODOR AND APPEARANCE . . . . « . « « . . BRIGHT YELLOW-GREEN, ODORLESS

LIQUID
SPECIFIC GRAVITY . . . . . APPROXIMATELY 1.0
VAPOR PRESSURE {mm Hg @ 25 deg. C) . 23.75
VAPOR DENSITY (AIR = 1) . . . . . . 0.6
EVAPORATION RATE (Butyl Acetate = 1 . 1.8
BOILING POINT ., . . . e e e . 100 deg C (212 deg F)
FREEZING POINT « e e a « ¢ e e . 0 deg C (32 deg F)
PH.--. L B S A ) .

NOT APPLICABLE
SOLUBILITY IN WATER INFINITE SOLUBILITY

.

« s N e awe o

- . - " - D VS = A8 S A D . D T o AP O Y P A e A A T Tm Yy O OB T - -

FIRE OR EXPLOSION HAZARD

- - - o > - - o € Hh - D W " - T e P A S W P VA A A e W Y A - D - -

CONDITION OF FLAMMABILITY . . . . THIS PRODUCT IS NOT FLAMMABLE

MEANS OF EXTINCTION . . . . . . . WATERFOG, CARBON DIOXIDE, DRY
CHEMICAL

FLASH POINT AND METHOD . . . . . NOT APPLICABLE
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MATERIAL SAFETY DATA SHEET
FLUORETRACT I1 LIQUID CONCENTRATE
PAGE 2 OF 4

om0 N T W ot A i D o o oy B T - " 0 - . tn = - -

UPPER FLAMMABLE LIMIT . . . .
LOWER FLAMMABLE LIMIT . .
AUTO-IGNITION TEMPERATURE . .
HAZARDOUS COMBUSTION PRODUCTS
UNUSUAL FIRE HAZARD . . . . .
EXPLOSION DATA

SENSITIVITY TO STATIC

+ NOT APPLICABLE
. NOT APPLICABLE
. NOT APPLICABLE
. NOT APPLICABLE
. NOT APPLICABLE

DISCHARGE . . . + NOT APPLICABLE
SENSITIVITY TO HECHANICAL
IMPACT . . . . . <« + . « . . NOT APPLICABLE

e e T W " D W " s P VR D = = W A - T\ Y - TP - e - -

REACTIVITY DATA

W o = 0 > o > A RO Y e - TS o YR D R P = 4D e S A S W = T e P WP e . -

PRODUCT STABILITY . . . . . . « . . « . . STABLE

PRODUCT INCOMPATIBALITY . . . . . . . ., . NONE KNOWN

CONDITIONS QF REACTIVITY . . . « + +» « NOT APPLICABLE

HAZARDOUS DECOMPOSITION PRODUCTS + « « o« « BURNING WILL PRODUCE OXIDES

OF CARBON, NITROGEN, AND/OR
SULFUR.

o P -y - -y T - - Y " " Uy - - -~ - - -

TOXICOLOGICAL PROPERTIES

R G A " - - " - - e > Y - - = - o -

SYMPTOMS OF OVEREXPOSURE FOR EACH POTENTIAL ROUTE OF ENTRY:
INHALATION, ACUTE . . . NO HARMFUL EFFECTS EXPECTED.
INHALATION, CHRONIC . . NO HARMFUL EFFECTS EXPECTED.

SKIN CONTACT . . + « « WILL TEMPORARILY COLOR THE SKIN.

SKIN ABSORPTION . . « NO HARMFUL EFFECTS EXPECTED.

EYE CONTACT . . . . « MAY CAUSE IRRITATION AND BURNING.

-INGESTION . . . . . + MAY CAUSE NAUSEA. INGESTION MAY RESULT

IN A YELLOW-GREEN COLOR TO THE URINE

UNTIL ALL DYE HAS BEEN FLUSHED FROM THE

SYSTEM.

NO HARMFUL EFFECTS EXPECTED.

NO HARMFUL EFFECTS EXPECTED.

NOT APPLICABLE.

NOT LISTED BY ANY REGULATORY AGENCY AS A

KNOWN OR SUSPECTED HUMAN CARCINOGEN.
TERATOGENICITY . .. . . . + « . NONE KNOWN

EFFECTS OF ACUTE EXPOSURE .
EFFECTS OF CHRONIC EXPOSURE
THRESHOLD LIMIT VALUE . .

CARCINOGENICITY . . . . . .

. . .

MUTAGENICITY . . . . » NONE KNOWN
TOXICOLOGICALLY SYNERGISTIC
PRODUCTS « . . + « « . +» « + . NONE KNOWN

- - > Y o 2 o = A WP s T T T s U Ay P e A T e B WS e e 4 NP AR T 4 A e .

PREVENTIVE MEASURES

Y " " e ] O TV P G Ve B G h W e T S - S e W O e " - A5 4 e -

PERSONAL PROTECTIVE EQUIPMENT: .
GLOVES . . « + + ¢« « +» « ., + , RUBBER GLOVES
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MATERIAL SAFETY DATA SHEET
FLUORETRACT II1 LIQUID CONCENTRATE

PAGE 3 OF 4
RESPIRATORY . . . . . « « . . . USE DUST MASK IF NECESSARY
CLOTHING . . + + « + + +» « + o PROTECTIVE CLOTHING WHERE SKIN

CONTACT IS UNAVOIDABLE.
OTHER . . . . + ¢« + + ¢+« « « « . HAVE ACCESS TO AN EYEWASH.

ENGINEERING CONTROLS . . . « « . . « NOT NECESSARY UNDER NORMAL
OPERATING CONDITIONS.

SPILL OR LEAK RESPONSE . . . . . . . SOAK UP SMALL SPILLS WITH PAPER.
SOAK UP LARGE SPILLS WITH EARTH,
SAWDUST, OR OTHER SUITABLE
ABSORBEN'i'. WASH SPILL SITE WITH
WATER.

WASTE DISPOSAL . . . . . . « « . . . DISPOSE OF WASTE IN ACCORDANCE
WITH FEDERAL, STATE, AND LOCAL
REGULATIONS. -

HANDLING PROCEDURES AND EQUIPMENT . NO SPECIAL REQUIREMENTS.

STORAGE REQUIREMENTS . . . . « . . . STORE AT ROOM TEMPERATURE BUT

ABOVE THE FREEZING POINT OF WATER.
SHIPPING INFORMATION . . . . . . . . KEEP FROM FREEZING.

FIRST AID MEASURES

e > = U A WP T S D U B P WL T R G e G TR e G o PR T T T P T e -

FIRST AID EMERGENCY PROCEDURES:

EYE CONTACT . . . . . + « « + + FLUSH WITH WATER FOR AT LEAST 15
MINUTES. IF IRRITATION PERSISTS,
GET MEDICAL ATTENTION.

SKIN CONTACT . . . + « « . . . WASH WITH SOAP AND WATER.

INHALATION . . . . . + .+ + . . 1F BREATHING BECOMES DIFFICULT,
GET MEDICAL ATTENTION.

INGESTION . . . . . , « . « . . 1F CWALLOWED, GIVE SEVERAL GLASSES
OF MILK OR WATER AND INDUCE
VOMITING. GET IMMEDIATE MEDICAL
ATTENTION. NEVER GIVE FLUIDS OR
INDUCE VOMITING IF PATIENT IS
UNCONSCIOUS OR HAS CONVULSIONS.

- . - > D S Wy S T oy 4 48 e T = o S e Y0 D D T - O

SPECIAL NOTICE

All information, recommendations, and suggestions appearing herein
concerning this product are based upon data obtained from the
manufacturer and/or recognized technical sources; however, Formulabs,
Incorporated makes no warranty, representation or guarantee as to the
accuracy, sufficiency or completeness of the material set torth herein.
It is the user’s responsibility to determine the mafety, toxicity and
suitability of his own use, handling, and dispcsal of the product.
Additional product literature may be available upon request. Since
actual use by others is beyond our control, no warranty, express or
implied, is made by Formulabs, Incorporated as to the effects of such
use, the results to be obdtained or the safety and toxicity of the
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MATERIAL SAFETY DATA SHEET
FLUORETRACT II LIQUID CONCENTRATE
PAGE 4 OF 4

- W T Y T P D P A e W W Y e Y W O

product, nor does Formulabs, Incorporated assume any liability arising
out of use by others of the product referred to herein. The data in
the MSDS relates only to the specific material designated herein and
does not relate to use in combination with any other material. or in any
procesas.

- . - - T B} P A A = - O O T

END OF MATERIAL SAFETY DATA SHEET
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- WUARTERLY PROGRESS REPORT

to the

HA_TIDHA.L COOPERATIVE HIGHWAY RESEARCH PROGRAM

on Project

TRB 21-4

Sealing Geotechnical Exploratory Holes to Protect the Subsurfzve Dnvir

for period

July 1, 1991 to . _Setember 30, 1991

from

STRATA ENGINEERING CORP.

B2
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1
QUARTERLY PROGRESS REPORT - TRB 21.4, September 30, 1991
lin technical forat Jes t tect the Subsurface iron

10 INTRODUCTION

- This constitutes the Second Quarterly Progress Report on TRB Project 214. It contains a description of resear
accomplishments to date and provides an overview of planned research into xhe third quarter, October 1 to December 3
1991.
L1 Research Problem Statement
Geotechnical explorstory holes often peactrate water bearing formations. There Is concern that these holes can becon
conduits for contamination, commingling or loss of groundwater. To protect the subsurface epvironment, geotechnic
organizations are being asked by water-resource agencies to use water-well drilling techniques and regulations that are oc
necessarily applicable 10 routine geotechnical practices. Moreover use of water-well drilling methods and machinery fo
geotechnical exploration results in considerably higher costs to geotechnical organizations (including highway agencies) v
modify procedures and obuain new equipment. Research is needed 10 develop suitabic seals, which will adequately protec
the subsurface environmeat, for closure and for instailation of instruments in small diameter gedtechnical exploratory holes.

12 Scope of Problem

Such exploratory boles, whether bored or cveated by displacement techniques, constitute a potental conduit for
coptamination of the subsurface eavitonment if they are not properly sealed. They can also iead 10 loss of groundwater,
such as uncontrolled artesisn flow. It is therefore imporiant to return the subsurface eavironment 10 its pre-exploration
@rilling condition by providing cost effective and verifiable seals in important zoues of the subsurface stratigraphic cotumn.

Current methods of sealing water well hojes and abandoned weils are not appropriate for geotechnical exploratory holes
due to differences in size and depth of the holes, original purpose of the holes and their intended funcrions. time
constraints, and costs.  Hence, specific solutions must be found for sealing geotechnical exploratory holes made for
transportation related activities,

Ofien, geotechnical exploratory holes are instrumented for short ot long term observations of settiements, pore pressures,
and lateral movements. The space available within such holes for effective sealing against contaminant migration or
commingling is much less than that for un-instrumented holes. This fact, combined with the variety of maserizls used in
instrumeated holes (from PVC to sieel, cables, wires, £1c) leads 1o complex conditions for which traditional sealing
methods may not be suitable for adequate protection of the environraent.

The increasiog deployment of in situ sofl testing techniques such as piezocones, cons penetrometers and dilatometers
requires that attention be also paid to these small diameter dispiacement type holes, which traditionally have not been
deliberately backfilled or sealed against contamination. Hence, the sealing methods 10 be developed must address both
conventional geotechnical boreholes and small diameter in situ testing hofes.

20 ORJECTIVES OF RESEARCH

21 Goals

The broad objectives of this research are to dcve!op (1) technical guidelines for materials and methods for placing seais
in instrumented holes and for decommissioning small-diameter geotechnical exploratory holes in ordes to protect
groundwater from contamination and loss, and (2) methods for verificition of these seals.

The focus of this research is therefore to determine viable, economical, effective and verifiable seals and sealing methods
10 protect the subsurface environmem from geotechnical exploraiory holes made by common drilling and ia sita testiog
methods. .
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22 Specific Objectives
The specific objectives of this research are:

(1) o test, in the laboratory aad in the field, sealing materials and methods for use in instrumented ang un-
instrumented holes compatibie with pre-exploratory subsurface conditions and for normal drilling and in
situ tesuing practices;

() 10 recommend procedures for effective and economical decommassioning of geatechnical exploratory holes
in order to protect the subsurface eavironment and to control water loss;

(3)  w develop practical guideiines for material selection and methods 1o place effeciive seals in instrumented
.., #nd un-instrumented geotechnical exp!yratory holes; . .

(©) . 10 dévelop ¥ad tést procedures for scal verification.

237 Tamks el e
The following tisks are included fn the research:

Jask 1. Summarize the sm.e of the practice in small diameter geotechnical exploratory holes. The summary shall include
a list of viable seals using readily obuinable materials for both instrumented and un-instrumented holes.

Jask 2. Using the list developed in Task 1, develop and perform a iesting program for the viable seals. The type and
exient of testing of the sealing systems should be sufficient 10 evaluase: (3) the effectiveness and limitations of each sealing
materiak (D) the ©ong term performance of each scak (¢) the performance of each seal when subjected to naturally
occurring salts, minerals, acids and the like; (d) the influence of seal thickness (vertical dimension); (e) the ability 10
satisfactorily seal small annular spaces in instrumented holes; (f) the consiructability of each seal type, above and below
groundwater, in anesian conditions, and st various depths below the ground surface to 3 maximum depth of about 200 feet
(60m); and (g) the influence of various geological conditions on the performance of each seal fype. )

Jask 3. Develop procedures 10 verify that the seal in situ will perform as intended.

Task 4. Develop comprebensive guidelines for sealing geotechnical exploratory holes. This wouki include sea! design
procedures, schematics showing each seal design, specifications for each seal material, suitable placement techniques, and

M- Prepue a ﬁnal report describing the research performed and presenting the comprehensive guidelines. Sufficient
rescarch results must be included in the repart 1o conclusively justify the recommended guidelines.

30  WORKPLAN . ... .. .- .
The research is being conducted in cight phases, as summarized below. Details of the work to be performed in each phase
have been submitied sarlier with the Work Plas for the project :

Phase 1 - Review of Current State of Practice and Policles

Phase | is intended 10 gather information on current policies and practices from a number of public and private
jurisdictions and agenciesAdepartments involved in geotechnical exploration activity. This information will form 3 basis for
the specific design of seal testing programs both in the laboratory and in the field. Auention will be paid 10 reporied
problems with current practices. )

Phase 2 - Detsiled Litersture Review

This phase wili be conducted simultancously with Phase 1. A review of current literature on the subject of hole sealing
will include practices from the oil and water well drilling industries, from current thinking on sealing nuclear wasie vaults
and chambers and from work underway in providing leachate barriers at landfill sites.
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¢
Phase 3 - Laboratory Testing .
Phase 3 comprises laboratory testing of various sealing materials and investigation of potential methods 10 achicve effe
seals under a variety of controlled laboratory conditions 10 determine their viability for field applications. This worl
be done in two stages. Stage 1 will consist of fabrication of the testing apparatus and rial testing 10 ensvre its operat
validity. Stage 2 will consist of tests to simulate field sealing apolications, using 2 variety of sealing materials and meit

Phase 4 - Fleld Installations
In this phase, the three field sites at Amhent, lows and Ottawa (Canada) will become operational for drilling, samp:

- sounding and placement of seals. .

Phase S - Fleld Seal Testing .
_Field 1esting programs will be initiated to place seals in seiected boles and soil sypes (drilled, displacement, avgu:

instrumented, un-instrumented). Costs associated with seal fnstallation will be monitored (supplies, drill rentals, manpov

&), 5 Ihns! ¢ . A

Phase 6 - Seal Verification : .

In this phase, field tests will be conducted on the installations of Phase S 10 verify the seals are operating as intended. T.

pits will be placed adjacent 1o the holes at one of the three sites (1o de determined upor completion of Phase 3)

Phase 7 - Development of Comprehensive Hole Sealing Guidelines
1n this phase, feasible and practical guidelines will be developed for use by drilling contractors and agencies involtved
geotechnical exploratory sctivities. :
TPhase 8- Final Report ~~~ '~ )
" Draft and Final reports of the rescarch will be prepared and submitied.

SECOND QUARTER PROGRESS - SUMMARY

Progress made during the second quanier (July 1 10 September 30, 1991) is reported in summary form in this sectior
Details are found in the cited Appeadices following the Tables and Figures.

40 _PHASE 1 - REVIEW OF CURRENT STATE OF PRACTICE AND POLICIES

41 Introduction T

Phase 1 of the project is intended to gather existing information on cusrent regulatory policies and practices regarding the

sealing of exploratory holes. In order 1o provide a broad view of the prodlem. solicitations were made 10 2 numbes of
~" public and private jurisdictions and agencies or dcpartments involved in geotechaical and other sofl exploration activitics.

This information will be used in pact to form 2 basis for the specific design of prototype seal testing programs doth in the

laboratory and in the ficld and will also provide essential background oa the current (1991) state-of-the-practice.

- 42  Objectives
The abdjectives of the borehole sealing pracice survey are 10:

1. Obuain areasonab'y accurate indication of the cutrent state-of-the-pracice of sealing exploratory hoies,
2. Determine the current status of regulations regarding scaling of exploratory holes, and
3. Determine if any innovative sesling or performance monitoring techniques are being used in practice.

43 Approach
Two approaches wete implemented 10 obtain information on current practices. The first approach consisted of a letter

campaignrequesting current regulstions, recommendations, and/or guidelines for sealing/backfilling geotechnical exploratory
holes. Because regulations may depend on local or regional variations in geology, groundwater conditions and drifling
procedures, requesis were made 10 each state within the United States and each province in Canada. In the US. letters

were sent 100 . ¢
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$2 State Departments of Transportation,

29 State Geological Surveys,

32 State Depanuments of Natural Resources, and

24 Suate Depantments of Environmental Quality/Protection.

Since there is some overlap of agencies within each state, every state did not receive four enquiries.

Tae second approach consisted of a general mailing of a Borehole Sealing Practice Questionnaire requesting information

on current procedures used by individual practitioners for sealingtbackfilling geotechaical exploratory holes. A deuwailed

borehole sealing practice survey, shown in Appendix [, was prepared 1o solicit and collate information on existing practice.

These questioanaires were sent 10: (1) practising geotechnical engineers, obtained from the Association of Sofl and

Foundation Engineers (ASFE) Membership List and the Consulting Enginecrs Council Directory, and (2) environmental

drilling consultants and coatractors, obtained from s directory published in the Spring 1990 issue of Ground Watet
=~ Monitoring Review.

44 Results

441 Corrent Reguls
The shaded states shown in Figures 1 10 4 are based on individual state organizations and ipdicate states in which responses
1o the request for current regulations were received. Responses were received from:

o 49 State Depanments of Transporiation,
16 State Geological Surveys,
13 State Departments of Natural Resources, and
13 State Deparuments of Environmenta! Quality/Protection.

Tabies 1 to 4, which are also based on individuai swute organizations, present typical sealant mixtures that the states employ.
The most common sealant mixtures used by all organizations are:

1. Beatonite,
2. Cement,
_ 3. Cement-Benwnite,
4. Cement-Sand, and
. S Concreie.

A t)"piai bénmnile mixture consists of 1-2 pounds of bentonite per gallon of water. The mixture sksll de of sufficieat
viscosity 10 require a time of at least 60 seconds 1o discharge 1 quan of material through sn American Petsoleum Institute
(AP]) marsh funnel viscometer. S

A 1ypical cement mixture is composed of 1 bag of portland cement per 5-6 gallons of water. The cemeni-bentonite
mixiures have this same cement-water proportioning with 2-8%, by weight. or 2-8 pounds of bentonite added

A typical cement-sand mixture is composed of 1 bag of portiand cement per 5-6 gallons of water 10 which not more than
2 parts sand to 1 part cement may be added. The concrate mixture is i1 the same proportions as the cemeni-sand mixtuse
but has gravel of crushed stone as 3 part of the sand additive.

Appendix 11 conwains a dewailed summary of each state's practices on an organizational basis.

Current regulationsiguidelines enforced by state Departments of Transportation may be divided into three broad categonies
as follows:

L. No written regulations,
2 Suaae requires that the Depaniment of Transporiation’s regulations be followed. and
3. Sute requires that another state agency, besides the Depariment of Transnortation, regulations be followed.
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The shaded areas in Figures § to 7, which are based on these three categorics, indicate the states that Iollow a pani

ategory. Table S summarizes aff of the scate Depantments of Transponation practices. Appendix 111 contains 2 det
summary of each state’s practices based on the Lhree casegories.

s

442 Current State-of-Practice
The shaded areas in Figure 8 incicate the states in which consuftants have responded to tae borehole sealing pra
survey. Practice surveys were sent to 407 practising consultants in the US. A total of 49 replies were received |

response success of 12%. Based on geographic region, responses were received from:

13 Northeast states,

6 Southeast states,
[ .. - .12 Midwest states, -
" .2 Northwest states, and
7. 16 Southwest states.

‘While the 1012 number of response is low, the distribution should give a reasonable assessment of current practice. T»
6 is a detailed question by question statistical breakdown of the responses received by the US. consultants. It is (orerest
to pote that'51% of the U.S. consultants are aware of existing guidelines or regulations pertsining 10 sealing geotechn
exploratory holes and 63% have an “in-bouse® policy regarding the sealing of the holes. This informatios is encourag
and suggests current wrends in environmental awareness. Based on the responses from the surveys, the curme
state-of-practice of sealing boreholes appear 10 be:

1 Seal the borehole with bentonite-cement,

2. " Backfill the borebole with native soi} cuttings,
3. - - Sea} the borehole with bentonite, and

4. Seal the borehole with cement.

These praciices are given in order of decreasing use. Appendix [V contains a detziled summary of the responses receive
by the U.S. consuitants.

Surveys were sent to 295 various Canadian sources and 35 replies were received, for an average response of $3.6%. Tabl
7 and 8 are detailed question by question statistical breakdown of the responses received by the Canadian consultanis ar
contractors snd also the Canadizo government agencies. Tabdle 9 is 2 further breakdown of responses by provinces ar.
category of respondents. It is interesting 10 note that only 3% of the Canadian consultanis and COBITACION Are awa;
of existing guidelines or regulations periaining 10 sealing geotechnical holes as opposed 10 the $1% of U.S. consuiwunt
Also, only 33.3% have an *in-bouse® policy regarding the sealing of holes as opposed to the 63% of the U.S. consultaat

S8  PHASE 2 - DETAILED LITERATURE REVIEW

A deuwiled literature review, 10 obtain information on the hydraulic conductivity of sciected borehole scalants, especiall
. bentonite, is in progress. A wide spectrum of lilerature topics are being reviewed such as:

« Influence of permeants upon the permeability of bentonite,
» Cement-bentonite slurries,

o Annular space material for weils,

s Decommissioning and abandonment of water wells,

» Pore pressure changes due 10 bentonite pellet seals, and

« Propriewary hole sealing products and processes.

Appendix V contains a list of references that have been obtained thus far.

Additionally, an extensive literature search has taken place and continues on laboratory methods 10 measure hydrawlic
conductivity. Panticular interest is focuscd on apparatus and {aciors which affected the measured hydrautic conductivity
of 3 soil in laboratory tests. Factors include the effects of permeany, gradient. microorganisms, fype of permeameter,
samplic preparation. saturstion and air entrapment.

.
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Table 6. Statistical Summary of United States Responses.

Note: Al percentages based on 49 surveys unless otherwise stated. 407
surveys were sent out - 12,0% surveys were returned.

Part I - Current Policy )
1. Awareof any existing guidelines or regulations pertaining to sealing geotechnical

exploratory :
Yes 51.0%
No 469 %

. Noresponse 20% »
2. Awareof any published guidelines for sealing geotechnical exploratory holes:
Yes 0.6 %
No 653 %
Noresponse 4.1%

3. Cumenty have an “in-house™ palicy regarding sealing of geotechnical exploratory

holes:
Yes 633 %
No 27%

Noresponse 4.1 %

4. Constrained by current environmental protection policies or legislation in performing
tasks related 10 transportation related geotechnical exploration activity involving

sealing:
Yes -41%
No 89.8 %

Noresponse 6.1 %

§. Preve.ed from drilled explorartory holes due to concerns with sealing the holes to
prevent potential contamination of the subsurface environment:

Yes 143 %
No 83.7%
Noresponse 4.1 %

6. Verification of hole sealing a requirement of either the current regulatory of in-house

policy:
Yes 265 %
No 71.4%

Noresponse 2.0 %
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2
part 11 - Current Practice - Hole Backfilling/Sealing

7. 98.0 % Responded
2.0 % Did not respond

Sealing Matertal Clay Siit Sand & Rock
_ 1Gravel
No Sealing 83 % 63 % 6.3 % 42 % f
Sative_Soil_Cultings 43.8 % 438 % 438% 1229 %
Native Soil Cuttings Mixed 104 % 10.4 <, 125 % 4.2 %
With Bentonite _ L
Native Soil Cuttings Mixed |0 % 0% 0% 2.1 %
With Cement " .
[Xative Soil Cuttings Mixed [0% 0% 32 % 0%
With Cement & Bentonite _ _
[ Bentonite Only 39.6 % 35.4 % 417 % 313 %
Cement_Only 188 % 88 % 167 % 27.1 %
'Bentonite;Cement Only 583 % 342 % 52.1 % 66.7 %
hemical Grouts 83% 83 % 83 % 8.3 %
(Surseal, Volclav, Holeplug) _
Other Seals 0% 2.1 % 2.1 % 2.1 %
(Sand/Cement)
Note: Based on surveys that responded (48).
13. 42.9 % Responded
57.1 % Did not respond
Sealing Material Clay Silt Sand & Rock
—can — Gravel —_
No Sealing 4.8 % 4.8 % 48 % 4.8 %
Native Soil_Cuttings 143 % 14.3 % 133 % 95 %
Native soil Cutlings Mixed  [4.8 % a3 % i % 4.8 %
With Bentonite _ _
Native Soil Cultings Mixed 0% 0% 0 0%
With Cement _
Native Soil Cuttings Mixed [0 % 0% 0% %
With Cement & Bentonite . _
Bentonite Only 376 % 5T.1 % 37 1% 371 %
Cement Only 238% 23.8 % 238 % 28.6 %
Bentonife/Cement Only 357.1 % 3.1 % 57.1 % 61.9 %
Chemical Grouts 3 % 3% 93 % 93 %
(Surseal, Volclayv, Holeplug)
Other Seals 0% U % 0% 0%
{Sand/Cement)

Note: Based on surveys that responded {21).
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8. Sea) tamped or otherwise packed in the hole:

Yes 338 %
~No 490 %
Noresponse 122 %

9. Porgon of the hole sealed:

Enure 74.0 %
— wer Half 6.0 %
" [Upper Quarter 20 %
.. hatever Length the Cuttings will Fill 2.0 %
T % of the Hole Y
crmeimom ...} NoRE 20 %
< i | To within 1 or 2 ft Of the surface 120 %
. 0 Response 10.0 % _
10. Hole sealing practice depend on whether or not the hole has penerrared the
groundwater table:
CYes 367 % :
No 77 - '633% T e

11. Method of drilling/sampling/fin situ testing influence the use and selecton of sealing
materials and methods of placement:

Yes 286 %
No 714 %

12, Special backfill/sealing practces used 1o specifically protect the subsurface
-+ . environment when installing insrurnentadon in holes:

e Yes L NI%

No 552 % )
NoResponse 82%

.~.14._Anempt made to seal holes af ter performing “displacement” type in situ tests:

Yes 204 %
No 694 % C e e
Noresponse 102 %

15. The effectiveness of the seal monitoraed:
Yes 102 %

No 878 %
Noresponse 2.0%
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